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NEW YORK, SATURDAY, MARCH 10, 1000. 

CONSULAR REFORM. 

There is now a bill pending in Congress winch is of 
considerable importance. In effect it will give a life 
tenure to all persons now in the consular service. The 
bill provides that men now in the service must take an 
examination within two years to see if they are com- 
petent to remain in it. This is the seventh bill on the 
subject which has been presented to Congress in the 
last three years, and it provides for Consul-Generals' 
of three classes. The salaries for Consul-Generals are 
from $5,000 to $8,000 per annum and for Consuls of six 
classes, the salaries range from $1,500 to $5,000 per an- 
num. All existing consular offices are to be reclassified, 
and any of them which have become superfluous shall be 
abolished. The service is to be arranged by classes 
anil not by places, so that consuls may be shifted from 
one station to another according to the needs of the 
service. All the unofficial fees which the consuls are 
now allowed to retain, are to be turned into the Trea- 
sury, and the only compensation which they receive 
will be their fixed salaries; this will probably make 
the service self supporting. The entrance to the con- 
sular service is to be made after a competitive exami- 
nation by a board composed of the Secretary of the 
State or an official of the State Department, an officer 
of the consular service and the civil service commis- 
sioners. The names of the five persons who pass the 
best examination are to be presented to the President 
and from them he can make his nomination and a new 
appointee may be dropped at any time during the first 
year of his service, but after that lie can only be re- 
moved by a properly organized board. The bill also 
allows the assignment by the President's order of any 
consul to special duty in the United States for a period 
of not more than one year at a time and this permits of 
nomination to consulates without examination of per- 
sons who may have been in the classified service of the 
State Department for at least two years, thus making 
experience gained in the foreign service available for 
the home office and conversely experience in the home 
office available for the foreign service. 

The subjects of examination for entrance are to be 
left largely to the examining board, but it includes a 
knowledge of French, German, or Spanish. A certain 
knowledge of law is also required. Our consular ser- 
vice is already excellent but could undoubtedly be im- 
proved by taking it practically out of palitics. The 
excellent consular reports which are issued daily, a 
number of which are published each week in the 
Scientific American Supplement, are an example 
of what our agents in all parts of the world are doing 
to disseminate information in regard to new discoveries 
and foreign trade. It is probable that with the new 
system these reports will be increased in number and 
importance. A great point of value in the new bill 
wiU be that it will insure stability to the service, and 
instead of a consul being in a district for two to four 
years, as the case may be, he would practically have 
an unlimited term of office in one locality unless a 
change was necessary for the good of the service. The 
House Committee on Foreign Affairs reported favor- 
ably on the Adams bill on March 1. 
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the lantern exhibition of merging the three different 
colored images into perfect registration, and the final 
production thereby of a beautifully-colored picture 
was the fulfillment of a scientific possibility that 
pleased everyone in the audience. We shall hope to 
give a further description of this instrument in a sub- 
sequent issue. 
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creased its purchasing power by lowering the cost of 
food and clothing and many of the luxuries of life. 
Hence, the automatic machine is not, as the agitator 
will even yet suggest, the enemy of labor, but is in 
every respect its best friend. 



THE IVES 1 IMPROVED KROMSKOP. 

At a meeting of the Camera Club in this city, Feb- 
ruary 27, Mr. F. E. Ives, of. Philadelphia, lectured on 
the latest phases of " color photography," particularly 
as perfected in his new stereoscopic instrument named 
" The Kromskop." It was a most interesting and in- 
structive demonstration of the utilization of the three 
simple primary colors, red, green, and blue-violet, in 
the transformation of black and white photographic 
images into images which had the appearance of the 
real thing delicately and exquisitely colored in its 
varied hues and tints. One of the chief features is the 
simple but accurate means of adjustment Mr. Ives has 
perfected for the absolute registration of the three 
separate colored images superimposed over the other. 
He has thus been enabled to produce an instrument 
usable by any skilled photographer. 

A group of instruments were arranged about a table 
in which were a number of interesting subjects. But 



HAND AND MACHINE PRODUCTION COMPARED. 

In the year 1894 Congress authorized the Depart- 
ment of Labor to investigate the questions of the effect 
of machinery upon the cost of production, and the - 
relative power of production of hand and machine 
labor. The Commissioner of Labor, Mr. Carroll D. 
Wright, has organized and carried out his task with 
characteristic thoroughness, and the results which 
have been published afford a compendium of informa- 
tion on these questions which will be welcomed by all 
students of political economy. 

It is to be understood that in the statistics presented 
the terms "hand" and "machine" production are not 
to be understood too literally. Hand operations 
necessarily enter to some extent into the most highly 
developed methods of machine manufacture of our 
day, and manufacture by hand, even in the simplest 
arts, involves the use of tools, and every tool is in some 
sense a machine. The actual comparison, then, is 
between modern methods using highly developed 
machinery and the methods in use in the days 
of hand-operated tools; when the strong arm and deft 
fingers of the individual mechanic took the place of 
the automobile power-driven machine. 

It will be somewhat of a surprise to learn that in 
gathering the data for this comparison it was not 
necessary to go back further than the middle of the 
present century ; for although it is true that the era of 
of factories began much earlier than this, in the year 
1850 the old hand processes were still very largely in 
use. It was not until the latter half of -the century 
was well begun that machine production began to 
assert its undeniable superiority over production by 
hand. 

The report includes the statistics of eighty eight 
" main " industries, while nearly seven hundred 
branches of these have been investigated and the re- 
sults tabulated. When we bear in mind that the num- 
ber of separate operations in most of these is large — 
over one thousand, for instance, in the manufacture 
of watch movements — some idea may be gathered of 
the enormous labor of securing and tabulating the 
matter contained in the report. From the mass of 
data we select a few facts which show the extraordi- 
nary results obtained in certain industries. 

A comparison of the producton of 10 ploughs in 1850 
and 1890 shows that the number of different operations 
involved has risen from 11 to 97, while the number of 
workmen required has risen from 2 to 52. This shows 
that modern manufacture is more complicated, the 
artisans of earlier days performing work that is 
now subdivided among many operatives. But when 
the element of time is brought in, we find an enormous 
economy, the total numbers of hours required by the 
two workmen being 1,180, as against only Z7)4 hours 
required by the 52 machinists or machine tenders. 
Here we have a reduction in time of 31 to 1 in favor of 
automatic machinery. Not all of this, however, is 
gain, wages having risen from 60 cents to $1.25 and $2.60 
a day ; although even at this higher wage the economy 
is about 8 to 1, the cost of the labor necessary in making 
the ten ploughs having fallen from $54.46 in 1850 to 
$7.09 in 1896. 

In the iron trade we find that the labor necessary to 
produce a file has been reduced one-third, while a rifle 
barrel which took 98 hours to make by hand in 1857, is 
now produced with a total 3| hours of labor. In 1835, it 
took 84% hours of hand labor to produce 100 feet of lap- 
welded pipe ; in 1895, the same length was turned out 
with less than 5 hours of labor. Half a century ago,500 
i^-inch bolts, 6 inches in length, complete with nuts, 
could be made complete in 43 hours; whereas modern 
machinery can turn out the same amount in 8 hours. 
One of the most remarkable comparisons is that be- 
tween trie manufacture of cut nails in 1813 and to-day ; 
fOT our forefathers took 130 hours laboriously to pro- 
duce an amount, which automatic machinery can now 
turn out in trie space of one hour. 

As one contemplates these remarkable figures, he 
may be pardoned if he fall into the error of suppos- 
ing that modern machinery must mean the displace- 
ment of labor. As a matter of fact, it means the ex- 
act opposite ; for in the first place the figures quoted 
take no note of the labor employed in making all this 
labor-displacing machinery, and, in the second place, 
the decreased cost of production, due to machinery, 
has lowered the selling price and increased the de- 
mand, and therefore the total volume of production, 
so enormously, as to make the final effect a large in- 
crease in the demand for labor. 

Modern machinery, again, has so great.y enlarged 
the productive power of the workman that it becomes 
possible to pay him wages far in advance of those 
earned by his hand-labor predecessor, and the same 
labor-saving devices, while raising his wage, have in- 



PROTECTION OF INVENTIONS EXHIBITED AT 
PARIS. 

The Paris Exhibition will be officially opened on 
April 15, 1900. Many inventors will take advantage 
of this opportunity to bring their productions to the 
notice of the large crowds of visitors that are ex- 
pected to come to the French capital from all coun- 
tries of the world. According to the French pat- 
ent laws, public disclosure of an invention before the 
filing of an application for a patent, often deprives 
the inventor of his right to a valid French patent. The 
law of May 23, 1808, provides, however, that inventions 
exhibited at International Expositions may be pro- 
tected, as if they were patented, from the time they 
are received at the Exposition, until three months after 
the closing of the exhibition. This temporary protec- 
tion is secured by depositing a specification and draw- 
ings of the invention, together with a certificate stat- 
ing that the object has been admitted as an exhibit, at 
the office of the governor (preset) of the Departement 
de la Seine. These documents must be filed within a 
month after the opening of the Exposition, that is. 
before May 15, 1900. The exhibition of the model will 
be no bar to the securing of a French patent. 

Persons who have already secured French patents, 
will secure material benefits by exhibiting at the Paris 
Fair. The French patent laws allow the privilege of 
importing patented goods into France only to citizens 
of certain countries, while Germans, Russians, and 
others would lose their French patent rights by such 
importation and would, therefore, be prevented from 
exhibiting their patented manufactures. The law of 
December 30, 1899, however, allows all foreigners to 
import any patented article into Fiance for the pur- 
pose of exhibiting it at Paris, without endangering the 
validity of their French patents, provided these ex- 
hibits are again exported from France within three 
months after the close of the Exposition. Another pro- 
vision of the law of December .30, 1899, which will be 
valuable to all foreigners, including our own citizens, 
makes the exhibition of a patented invention at the 
Paris Fair equivalent to manufacture in France, and 
as the French patent laws require that the manufac- 
ture should not be interrupted for more than two years, 
it will be sufficient for exhibitors to again manufacture 
their inventions in France within two years after the 
close of the Exposition. Furthermore, exhibits cannot 
be confiscated on account of alleged infringement of 
patents or trademarks, until three months after the 
close of the Exposition, but they may only be held 
temporarily, without withdrawing them from the Ex- 
position. Even this temporary relief, however, will not 
be granted unless the complainant enjoys protection 
for his invention or trade mark in the alleged in- 
fringer's country. Should such infringing article be 
sold in France or remain there more than three months 
after the close of the Exposition, they will become 
liable to seizure. 

■ i ■ i m ■ — 

ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

The annual report of Commissioner Duell will be 
welcomed as showing that the business of the Patent 
Office is rapidly recovering from the depressing effects 
of the late Spanish war, and although the figures are 
still far short of the high-water mark of the year 1897, 
the upward trend is so marked as to encourage the be- 
lief that the phenomenal business prosperity of the 
current year will carry the total number of applica- 
tions to a point never reached before. 

The total number of applications for 1899 was 41,443, 
as compared with 35,842 for 1898, the lowest for ten 
. years, aud 47,905 for 1897, which was about 4,000 more 
than were received in any previous year. These ap- 
plications were divided as follows : 38,937 for patents, 
2,400 for designs, 106 for reissues, 2,059 for registration 
of trade marks, 629 for registration of labels, and 143 
for registration of prints. There were 25,435 patents 
granted, 92 patents reissued, 1.649 trade marks regis- 
tered, with 511 labels and 100 prints. During the year 
18,135 patents expired, 8.037 were awaiting the pay- 
ment of final fees, while 3,997 were forfeited for the 
non-payment of fees. 

The Patent Office again sustains its reputation as a 
self-supporting and surplus-earning institution. With 
a total receipts of $1,325,457 and a total expenditure of 
$1,211,783 there is the handsome surplus of $113,673. 
In the sixty-three years of its existence there have been 
only eight years in which the Patent Office has failed 
to show a sijrplus,.ther last case occurring during the 
war in 1861;. Since that yeas the lowest surplus oc- 
curred in 1898. the distractions of war being the cause 
of the falling off to $1,538 from $252,798 in 1897 ; 
The largest surplus occurred in 1883 when it rose to 
nearly half a million dollars. The total balance to the 
credit of the Patent Office on the first of this year was 
$5,086,649. 
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An extremely interesting table in the report is that 
showing the number of patents issued in each State 
and the ratio of population to each patent granted. 
New York, as we should expect, heads the list with a 
total issue of 3,798 patents, followed by Pennsylvania 
with 2,355, Illinois with 2,152, Massachusetts with 1,774, 
and Ohio with 1,501. In the table showing the ratio of 
population to patents issued the citizens of Connecti- 
cut are found to hold a long lead, one patent being 
issued to every 945 inhabitants. Next in order are the 
following : District of Columbia, 1 to every 1,151 ; 
Massachusetts, 1 to every 1,262; Rhode Island, 1 to 
every 1.270 ; while New York comes eighth, with 1 to 
every 1,579. The fewest patents granted in proportion 
to the number of inhabitants were in the Southern 
States, South Carolina receiving 1 to every 25,024 in- 
habitants ; North Carolina, 1 to every 21,012 ; and 
Alabama, one to every 17,195. It is thus that the New 
England States continue to stand pre-eminent for the 
inventive and mechanical bent of its people. 

The statistics of patents granted to foreign inventors 
show that England maintains her lead, with Germany 
a good second. There were granted to residents of 
England 1,072 patents, and to those of Germany 888, 
while Canada received 371 and France 292. In making 
a comparison of the past four years we find evidence of 
a growing appreciation among foreign nations of the 
value of United States patents. The most remarkable 
figures are those for England and Germany,- which 
have risen respectively from 617 to 1,072 and from 543 
to 888. Canada, although possessing not over one- 
sixth the population of France, is a more frequent ap- 
plicant at our patent office, 371 patents being granted 
in Canada as against 292 in France. Indeed in pro- 
portion to her population, Canada takes out by far the 
most American patents of all foreign countries. 

UNITED STATES PATENTS GRANTED TO FOREIGNERS 
PROM 1896 TO 1899. 





1896 


1897 


1898 


1899 




617 
543 
244 
194 


706 
551 
286 
288 


964 
634 
345 
258 


1,072 

888 






37J 




292 



That the examining work of the office has been kept 
well in hand is shown by the fact that while there were 
5,467 applications awaiting action on December 27, 1898, 
5,392 were awaiting action on December 26, 1899, and at 
both dates substantially all of the divisions were tak- 
ing up amended cases for action, within 15 days after 
the amendments were filed. 

A considerable portion of the report is taken up with 
a description of the " classification division," which has 
been actively' at work through the year, and Commis- 
sioner Duell is able to report "considerable progress" 
although we note that the long-standing complaint of 
"lack of room" has still to be made. Limitations of 
space prevents any detailed review of the new system 
of classification, and we refer our readers to the cur- 
rent issue of the Supplement where the report is 
printed in full. It is sufficient to say that the system 
adopted, being based upon the accumulated experience 
of over 60 years of work is comprehensive and ade- 
quate to the solution of a complicated and difficult 
problem, — how difficult and complicated may be 
judged from the facts that the present field of search 
consists of about 700,000 United States patents, 1,250,000 
foreign patents and 74,000 volumes in the Patent Office 
library. 

We regret to note that the Commissioner's expecta- 
tion that in a few months some additional room would 
be placed at the disposal of the Patent Office has not 
yet been realized. Even when the Land Office vacates 
the Patent Office building, adequate accommodations 
will be wanting. Proper provision for the Patent ■ 
Office and the construction of a fireproof building for 
its records are among the crying necessities of this in- 
stitution. 

The report concludes with the statement that the 
Commissioners appointed by Congress to revise the 
statutes relating to patents, trade and other marks 
has submitted a preliminary report and will shortly 
present a full report on this most important question. 
The Commissioner further states that a feature of this 
report which is of particular interest will be a proposed 
revision of the trade mark law to provide for the regis- 
tration of trade marks used in interstate commerce, and 
to encourage a more generous registration of trade 
marks by reducing the registration fees. 

The attention of Congress cannot be too strongly in- 
vited to the necessity jf taking some measures to give 
manufacturers greater protection in regard to their 
property. rights in trade marks. No more crying evil 
exists to-day than the anomolous condition of our 
trade-mark practice, and it is high time that the manu- 
facturers of the country should demand legislation for 
protection of their rights, especialls T at a time when our 
foreign trade is advancing by leaps and bounds and 
American manufacturers are competing so successfully 
with foreign competitors in their home and colonial 
markets. 
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CALIFORNIA BIO TREES THREATENED WITH 
DESTRUCTION. 

A project is seriously entertained by a company of 
lumbermen to cut down the grove of "Big Trees," 
which form one of the most striking natural features 
of Calaveras County in the State of California. These 
trees are perhaps one hundred in number and was dis- 
covered in 1852. Their fame has grown with the 
years, and thousands of visitors have gazed in amaze- 
ment at these sublime instances of forest growth. 

Compared with the greatest of trees in other parts 
of the world, they dwarf by their magnificent dimen- 
sions any others now known. 

The Calaveras grove is situated near the Stanislaus 
River, about twenty miles distant from Murphy's 
Camp. Visitors to the Yosemite Valley often go out 
of their way to gaze upon these wonders, though, 
until recently, the trip involved a long and dusty 
journey. 

A new railroad has invaded the locality and, conse- 
quently, has made the marketing of the timber a com- 
mercial possibility. A sawmill is being erected on the 
spot and operations are threatened with the advanc- 
ing season. The prospect of a wholesale mutilation of 
the grove is imminent and the entire State is aroused 
at such a sacrilege. There are but a few groves of 
these trees in the Sierra Nevada's. None outside Cali- 
fornia. At Mariposa and on King's River there are 
scattering trunks but great as they are, there are none 
that compare in girth or altitude to those of Calaveros. 
The Sequoia gigantea is arrogant in its choice of lo- 
cality, while the redwood. Sequoia temper rireus, 
flourish in profusion on the coast, in an atmosphere of 
fog and mist. The Sequoia gigantea lives only on the 
western slope of the Sierras, and derives its nourish- 
ment from the dry warm sunshine of the south. 
Beyond the latitude of Sau Francisco it will not flour- 
ish and either above or below an altitude of from 4,000 
to 6,000 feet it grows only in dwarfish form. Efforts 
to transplant under other conditions, than these have 
all resulted in failure, only in England does partial 
success encourage the trial. In their native haunts 
the immense size of these trees is hardly comprehend- 
ed. The Grizzly Giant is over 40 feet higher than the 
spire of Trinity church, New York. Its trunk at the 
base is 93 feet in circumference and 31 feet through. 
The height to the first limb is over 150 feet and these 
are from 3 to 6 feet in diameter where they spring from 
the trunk. The proportions are fine, and its age is esti- 
mated at 3,000 years. 

There are in all only about one hundred of these 
trees, all confined in an area of 2,000 acres. It is 
believed that some of those which have succumbed to 
age and the elements attained an altitude of 450 
feet. The wood is different in color from the redwood, 
being dark brown, but is equally useful. As a cabinet 
wood it has no superior. The amount of lumber con- 
tained in one of the larger of these trees is said to ex- 
ceed 250,000 feet. Compared to the redwood the greatest 
of the Sequoia gigantea will grow to more than double 
the height the former ever attains. The people of Cali- 
fornia are unanimous in their determination, that the 
Calaveras grove shall not be destroyed. This will in- 
volve the purchase of the land, and provision for 
future care. 

. •»<»>«• 

DISSOCIATION OF AIR AT ORDINARY PRESSURE. 

Prof. Raoul Pictet, of Geneva, Switzerland, whose 
name is identified with the early liquefaction of air and 
gases, recently made a demonstration, says The N. Y. 
Sun, of a process of his invention for the separation of the 
oxygen and nitrogen of the air at ordinary pressure. 

It is said that the process is one that is about to be 
introduced in this city on a commercial scale. Prof. 
Pictet's process as described consists in the initial pro- 
duction of a certain quantity of liquid air which is 
stored in tubes. Then through this is forced under a 
pressure of only about one atmosphere or fifteen pounds 
to the inch a stream of atmospheric air. This is cooled 
in the liquid air, but as it rises in a chamber beyond 
the gases of which it is composed separate themselves 
by gravity and run off in separate tubes. The oxygen 
being slightly the heavier, flows out through the lower 
tube, while the nitrogen goes off above. In addition 
to these gases, the air contains as an impurity carbonic 
acid gas, and this, it is asserted, leaves the machine in 
a liquid form being reduced to that form by the low 
temperature. In ordinary liquid air as it is produced 
by Tripler, Ostergren and others, the carbonic acid gas 
is frozen and gives the liquid air a milky appearance. 
It is taken out by pouring the liquid air through an 
ordinary paper filter. 

In a demonstration recently, the apparatus used 
was of the laboratory character, and the proof of the 
effect was made by exposing a burning bunch of tow 
to the end of the pipe whence oxygen was expected to 
flow, where the combustion was made more intense, 
while at the end of the other pipe the neutral nitrogen 
diminished or extinguished the flame. 

In the commercial machine, it is promised that with 
an expenditure of 500 horse-power the daily output 
will be 500.000 enbic feet of oxyeen, ranging from 50 to 
90 per cent in purity, and 1,000,000 cubic feet or more 
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of nitrogen of similar quality. In addition it is prom- 
ised that 1,500 pounds of liquid carbonic acid will be 
produced. 

The. two products for which a direct commercial use 
are expected to be found are the oxygen and the liquid 
carbonic acid gas. The latter already has a fixed place 
in the market and large quantities of it are saved in 
well-equipped breweries where it is produced in great 
bulk through the fermenting of the beer. It is pumped 
into steel tubes under a pressure that liquefies it. It 
is worth about seven and one-half cents a pound. 

The great market which Prof. Pictet expects to find 
for the oxygen is to support combustion at high tem- 
peratures in furnaces where coal is burned, making 
such fires available for purposes which only the electric 
arc is now suitable for as well as making a great 
economy in producing heat for ordinary purposes. In 
burning fuel with the oxygen of the air there must be 
admitted to the furnace about three times the bulk of 
oxygen or nitrogen, and this absorbs a large quantity 
of the heat. If an excess of air goes into the furnace, 
this also takes up and wastes heat. By admitting 
oxygen these losses can be saved. This saving. Prof. 
Pictet thinks, would equal 40 per cent of the present 
fuel bill. 

It is proposed to put the oxygen in tubes or tank 
cars and ship it to consumers. Of the theoretical value 
of it there can be no doubt. The commercial feature 
remains to be demonstrated. The nitrogen, it is as- 
serted, can be used for the production of nitric acid 
and Prof. Pictet says that by a process of his inven- 
tion he can combine it into ammonia directly by ex- 
posing hydrogen and nitrogen to the electric arc 
under certain conditions. If this be true, Prof. Pictet 
has solved a problem of wonderful value which has de- 
fied the researches of the ablest chemists of the world. 



HORSEFLESH IN AMERICA. 

Certain butchers in San Francisco have been de- 
tected in using horseflesh as a substitute for beef in 
sausages, Hamburg steaks, etc., owing to the cheap- 
ness of the equine flesh. The local Board of Health 
carefully investigated samples and has brought the of- 
fenders to justice. The flesh of horses selected with 
proper care and killed under proper conditions is by 
no means an unwholesome article of diet, says The 
New York Medical Journal, but there is no excuse for 
foisting it under false pretences upon customers in 
place of more expensive beef and other meats. If in- 
tended to be used as a food it should be sold openly, 
so that those who partake of it may know exactly what 
they are to consume and get the benefit of the differ- 
ence in price. 

In France, Germany, Austria, Belgium and other 
countries there are hippie butchers who make a 
specialty of this food, and, as is well known in Paris, 
the sale of horseflesh is very considerable. The 
butchers, however, are licensed, and the animals are 
slaughtered with as much attention to sanitation as 
are beeves. Fortunately, it is very easy to detect the 
presence of horse meat even in as small percentages as 
five per cent. Twenty grammes of sausage finely 
minced are boiled from a half hour to an hour in 100 
cubic centimeters of water. The volume of water is 
then reduced by evaporation to thirty cubic centi- 
meters, then the liquid is cooled and filtered. About 
ten cubic centimeters are tested with a few drops of 
compound iodine solution (one part of iodine and 
twelve parts of potassium iodie in 100 parts of water). 
A fugitive reddish violet coloration indicates the pres- 
ence of horse meat. The re-agent must be added care- 
fully, so that no excess is added, as this is apt to 
change the color to a reddish-brown. It is probable, 
as our medical contemporary hints, that a little investi- 
gation in various cities will bring to light the mys- 
terious hidden ways of the sausage vender. 



THE BEET SUGAR INDUSTRY. 

Two-thirds of the world's sugar is now produced from 
beets. Prior to 1871-72 the world's production of beet 
sugar had reached a million tons ; in the present crop 
year it is, according to latest estimates 5,510,000 tons, 
while the cane sugar crop which in 1871-72 was 1.599,- 
000 tons is in the present year 2,904,000 tons. Thus 
cane sugar production has scarcely doubled during the 
period under consideration, while that from beets has 
more than quintupled. Meantime the price has fallen 
more than one-half, the average cost in foreign coun- 
tries of all sugar imported into the United States in the 
fiscal year of 1872 being 537 cents per pound, and in 
1899 239 cents per pound. These facts are interesting 
in view of the consideration of matters by Congress re- 
lating to the sugar-producing islands which have re- 
cently come into closer relations with the United 
States. 

The sugar-producing area of the world has in less 
than half a century been shifted from the tropics north- 
ward and the farmer of the temperate zone has shown 
his ability not only to compete with the low-priced 
labor of the tropics, but in doing so to reduce by one- 
half the cost of the article produced. 
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THE FIRST AUTOMOBILE PATROL WAGON. 

The town of Akron, Ohio, lays claim to the distinc- 
tion of having constructed the first automobile patrol 
wagon ever used. The wagon in .question was not 
made by a horseless carriage manufacturer, but was 
designed and built by a local mechanical engineer, Mr. 
Frank P. Loomis. 

The vehicle is driven by two four-horse power elec- 
tric motors, geared in the usual manner with the rear 
wheels. Current is supplied by an accumulator of 40 
cells, stowed beneath the seats of the vehicle in four 
sets of ten cells each, and grouped as the driver may 
desire by means of a controller within reach of his left 
hand. A meter at his right hand indi- 
cates the amount of current at his dis- 
posal. 

The steering mechanism consists of a 
hand- wheel, the vertical shaft of which is 
connected by a segmental gear with a 
fifth-wheel provided with roller bearings. 

The braking devices comprise two sets 
of friction rollers forced into engagement 
with the tires of the rear wheels by means 
of a foot-lever, and a band-brake con- 
nected with the gearing of the rear 
wheels and controlled by a hand-lever 
beneath the steering wheel in front of the 
driver. 

The wagon body is 10 feet long, 4 feet 
4 inches wide, and is supported on rubber- 
tired wooden wheels carried by roller- 
bearing axles. The vehicle has a maxi- 
mum speed of twenty miles an hour, 
weighs 5,500 pounds, and cost the city of 
Akron about $3,000. For our descriptive 
matter and illustration we are indebted 
to Mr. E. J. Hoskin, of Akron, Ohio. 



per hour. The radius of action of the ambulance is 
25 to 30 miles. 

The Wood pedestal gear is used, making it possible 
to have the body low, which is essential in an ambu- 
lance, and adds to its appearance. All the fore and 
aft bending strain on the springs is relieved by the 
pedestals sliding vertically up and down on the pedes- 
tal box. The driver is in immediate communication 
with the surgeon by the aid of a speaking-tube. The 
inside trimming is of leather, and the bed slides out, 
and being caught by irons, stands out parallel with 
the sidewalk, thus enabling a patient to be placed 
upon the bed without the necessity of being jolted, 



A Hew Variable Star In Algol. 

Another remarkable variable star of the 
Algol class has been discovered by Mme. 
Ceraski. From an examination of the 
Draper Memorial photographs of this 
star, it appears that while the star has its full bright- 
ness on 45 of them, on several of the early photographs 
it is so faint that they must have been taken when the 
star was near minimum. The Moscow photographs 
furnish the means of determining the periods from an 
interval of four years, the Harvard photographs in- 
crease this interval to nine years. Five stars of the 
Algol class, S Caneri, U Cephei, W Delphini, + 45°3062, 
and the star referred to are specially interesting, says 
Prof. Edward C. Pickering, owing to the large vari- 
ation in their light, which amounts to about two magni- 
tudes in each ease. It is remarkable that two of these 
were found by Mme. Ceraski, and one by her distin- 
guished husband. 

^ i « i *i 

AN ELECTRIC AUTOMOBILE AMBULANCE. 
The ambulance service in our American cities is the 
model one of the world, so that it is little wonder that 
we are to have what is probably the first electric am- 
bulance, certainly the one we illustrate is the first ever 
built in the United States. There are many reasons 
why an automobile ambulance has marked advantages 
over the horse vehicles. It is capable of greater sus- 
tained speed, and when the destination is reached no 
care has to be paid to the steaming horse, and both 
surgeon and driver can devote their at- 
tention to the injured person. Accidents 
to ambulances are of frequent occurrence, 
owing to their speed and their right of 
way, but electric vehicles can be stopped 
in their length, Every second is of im- 
portance to an injured person, and speed 
and ease of riding will undoubtedly soon 
make them a great favorite among hos- 
pital authorities. Another feature of in- 
terest is the lower cost of maintenance. 
An ambulance is usually idle twenty or 
more hours out of the twenty-four, and 
this gives ample time for charging the 
batteries. There is no time lost in hitch- 
ing up, and the stable may be in the 
hospital proper, without the dangers of 
stable odors. 

The electric ambulance shown in our 
engraving was built by F. R. Wood & 
Son, of New York city, for St. Vincent's 
Hospital. It is handsome in appearance, 
being well finished. The openings are 
all inclosed with beveled plate glass 
windows which open or close with ease. 
The vehicle is steered from the front 
wheels and is propelled by two 2-horse 
power motors, which are suspended on 
the rear axle. The current for the motors 
is supplied by 44 cells of storage batteries 
and it is managed by a controller placed 
under the seat entirely out of view. 
This controller permits of three speeds 
ahead, 6, 9 and 13 miles per hour, and 
two speeds to the rear, 3 and 6 miles 




THE FIRST AUTOMOBILE PATROL WAGON. 

which is inseparable to the use of stationary beds. 
The inside and outside electric lights are of ten-candle 
power each. The mountings are all of brass. 



Experiments With Decimal Instruments In the 
French marine. 

The experiments which were commenced last June 
on several vessels of the French navy at the Naval 
School at Brest, and in several hydrographic schools, 
for the purpose of studying the advantages of the em- 
ployment in navigation of the decimal measures of 
angles, will, according to the original programme, 
close at the termination of February, 1900. 

The correspondent of The Moniteur de la Bijouterie 
et de l'Horlogerie says : 

We are happy to recall the fact that the instruments, 
maps, sextants, compass roses, decimal chronometers, 
etc., which are employed, appeared at the exposition 
of the apparatus for the measure of time and angles, 
graduated according to the decimal system. 

This exposition was organized on the occasion of the 
congress of the scientific societies at Toulouse by the 
Geographical Society of this city, at the instance of 
M. De Rey-Pailhade, ex-president, and the promoter 
of this important reform, of which the success is now 



certain. The numerous instruments exhibited forcibly 
drew the attention of all interested, and particularly 
of General Sesmaisons, commander of the 17th Army 
Corps. The experiments are under the direction of 
Captain Guyon, a prominent member of the Bureau of 
Longitudes, who was appointed by the Ministerial 
Commission on Decimalization. 

Each experimenter will present a detailed report to 
the Bureau of Longitudes on the employment of the 
new decimal units of angles. That learned body will 
publish a resume 1 of the experiments for submission to 
the decision of the International Congress, specially 
charged with the consideration of this subject. 

The scientific societies of our city which, 
during the revolution, was one of the 
first to adopt the decimal division of 
time, will follow with interest the results 
of this truly scientific event, this effort 
for the extension of the work of the im- 
mortal creators of the decimal metric 
system. 

The following incident shows the value 
that was attached to the decimal time : 
Antoine Alrie, a watchmaker of Tou- 
louse, was arrested and imprisoned on 
December 7, 1793, for having "uttered 
his aristocratic opinions on all occasions." 
Alric had devoted time to the decimal 
hour, which had been encouraged by a 
decree of the National Convention on 
the 21st Pluviose of the year 2, establish- 
ing a public competition of decimal 
watches. The Toulouse Committee of 
Safety, of whom the watchmaker had 
demanded his liberty, reported to the 
national agent : " We do not think that 
Alric, watchmaker, deserves to be set 
free; but we will engage him to execute 
his plan as to the decimal watches." 
Alric was discharged on the 10th Fructi- 
dor, year 2, as more talkative than danger- 
ous. 

At the congress of the societies there 
was a beautiful clock, which, through the ingenuity of 
M. Raffy, presented simultaneously the ordinary hours 
and the decimal time by means of divisions and bands 
in two colors ; everybody understood the decimal time 
at the first view. This remarkable timepiece realized 
the wish expressed by the municipal authorities of Tou- 
louse, at the sitting of the 15th Fructidor of the year 6, 
that, " The clock of the capitol should indicate both 
the decimal and the duodecimal hours, in order that 
the public should understand their relations to each 
other." 

It is interesting to remember that the new experi- 
ments take place at exactly a century after the estab- 
lishment of the metric system. It was on April 23. 1799, 
that the commission of the national convention, 
charged with the preparation of the meter, completed 
its work. On June 22, 1799, the meter and the kilo- 
gramme in platina were presented to the united legis- 
lative body. On December 10, 1799, the second law 
constituting the decimal metrical system was enacted, 
fixing definitely the values of the meter and the kilo- 
gramme. 




NEW ELECTRIC AMBULANCE FOR ST. VINCENT'S HOSPITAL, N. T. CITY. 



f Our Coal Production. 

The fact that the United States has become the 
world's greatest producer of coal, and at 
a cost for production far below that of 
any other part of the world, is attracting 
great attention, especially from British 
producers and consumers of coal. The 
present output of the United States is 
larger than that of the United Kingdom, 
and coal can be bought in America at 
the pit mouth at $1.18 a ton as against 
$1.36 paid in Great Britain. The result 
is that people in Lancashire are talking 
about bringing coal from America to 
Lancashire. In 1870, the United States 
produced 86,806,560 short-tons, and in the 
same year the United Kingdom produced 
123,682,935 short-tons. In 1880, our pro- 
duction of coal had risen to 71,481,569 
short-tons, while that of the United 
Kingdom was 164,605,738 short-tons, and 
in 1899 the total amount of coal produced 
in the United States was 244,000,000 short- 
tons against 234,000,000 short-tons of the 
United Kingddm. 

: •-•-• 

The last remaining relic of the first 
railway in London has just disappeared. 
In 1801, an act was passed authorizing 
the construction of a railway from Wands- 
worth, to Croydon, the sleepers being of 
stone and motor power was provided 
by horses. The scheme included a dock 
at Wandsworth and it is the ancient 
wooden crane connected therewith which 
has just fallen into the waters of the 
Wandle. 
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A COMBINED HEATING STOVE AND FUBNACE.J 
The stove which we illustrate herewith is an im- 
provement over ordinary stoves in so far as it serves 
the purpose of a furnace for distant rooms. In the 
construction of this furnace-stove only sheet metal is 
used, whereby the cost of manufacture is considerably 
reduced and the durability enhanced. 

The stove consists of an oval outer casing, formed 
with a draft opening, A, in its bottom. Within this 
outer casing is a concentric, oval firepot separated from 
the outer casing so as to leave an air space, B, around 
the firepot. Legs pass through the casing, the inserted 
end portions of the legs engaging with sockets formed 
on the bottom of the firepot, to take load strain from 
the casing. Fuel is introduced through an aperture in 
a top plate having a cover, F, in the rear of which is a 
circular flange which receives a draft-pipe. The heat 
of the firepot is distributed to other rooms by hot-air 
pipes fitting on thimbles on the outer easing. Each of 




A COMBINED HEATING STOVE AND FUBNACE. 

the thimbles is provided with a damper whereby the 
supply of hot air can be cut off. At the front end of 
the oval firepot an aperture is formed which receives a 
draft elbow, provided with a cast iron extension E, 
which can be removed when burnt out. The throat 
of the elbow is closed by a damper, C, controlled by a 
rod extending upwardly through the top plate. 

Fire being made in the firepot, cold air is drawn 
through the opening, A, in the outer casing and is 
conducted by the draft elbow into the burning fuel. 
As the firepot is heated the air in the space, B, is 
also heated. This hot air arises and passes through 
the hot-air pipes into the rooms to be warmed. To 
permit the escape of the heated air directly into 
the room in which the stove is placed, the upper por- 
tion of the outer casing is provided with a series of 
openings, which can be closed by a rotatable metal 
band having similar openings designed to register with 
those of the casing. By moving the band the casing- 
openings can be partially or entirely opened and closed. 

The inventors of this furnace, Wormald & Wormald, 
of Spokane, Wash., state that the stove has proven 
its efficiency on many an occasion. The saving in 
fuel effected by its use is said to be very marked ; for 
one furnace stove is made to take the place of several 
ordinary stoves distributed in various rooms. 



Mural Paintings Emblematic of Electricity. 

Mr. W. B. Van Ingen, mural painter of New York, 
has opened an entirely new field by his large panels 
which decorate the offices of the Edison Illuminating 
Company in Duane 
Street, New York 
city. Instead of 
making his figures 
purely allegorical as 
does Puvis da Cha- 
vannes in the Boston 
Library, Mr. Van 
Ingen has taken 
some very workaday 
scenes like " Edison 
in his Laboratory," 
" Faraday and the 
Electric Motor," "Sir 
Humphrey Davy 
and his Electric Arc 
Light," and while 
utilizing them, has 
still clothed them in 
enough of the nine- 
teenth century to 
make them interest- 
ing, for they tell the 
story admirably. 
There are many large 
concerns whose 
offices might be deco- 
rated in a similar 
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manner emblematic of their manufactures. The idea 
is an attractive one and we would like to fjee it carried 
out on other industries in the same mannei as has been 
done for electricity. 
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AN ANCHOB TO PBEVENT THE CBEEPING OF 
BAILS. 

To prevent the creeping tendency of rails, and yet to 
allow the track to expand and contract is the object of 
an invention patented by Severin B. Anderson, of 
Hartford, Wash. This object is attained by means of 
the novel anchor represented in the accompanying illus- 
trations. Fig. 1 is a perspective view of a rail with 
the anchor applied. Fig. 2 is an inverted plan view 
showing the anchor-plate. And Fig. 3 is a top plan view 
of a rail with the invention applied. The adjacent 
ends of rails are joined by angle-iron fish-plates spiked 
to the tie and bolted to the rails. The ends of the fish- 
plates project beyond the base of the rails ; and 
through these projecting portions bolts are passed 
which rigidly connect the fish-plates with an anchor- 
plate on the underside of the tie. The plate, as shown 
in Fig 2, is provided with a longitudinal slot; and a 
bol t extends through the tie and slot to hold the anchor- 
plate to the tie and permit adjustment of the plate 
lengthwise of the tie. Between the tie at the joint of 
the rails and the next following tie, located in the di- 
rection of the creeping tendency, is a brace-block formed 
with a brace-plate which partially embraces the bolls 
connecting the fish and anchor plates and prevents the 
wearing of the bolts on the brace-block. On the op- 
posite side of the tie a face plate is provided, upon 
which the bolts connecting the fish and anchor plates 
rest. The face-plate serves to prevent the embedding 
of the bolts in the tie. It will be seen that, although 
the fish-plates are so firmly locked in place, the rail can, 
nevertheless, expand and contract. The creeping of 
the rails is prevented by the means employed for se- 
curing the fish-plates. Dislocation of the tie by the 
creeping of the rails is prevented by the brace-block. 
The anchor-plate, V»eing transversely adjustable, can 
be brought in position to insure the proper alinement 
of the rails. The track can be readily raised and sur- 
faced without any interference from the device. 



THE ALEXANDBE III. BBIDGE, PABIS. 

BY i. GUENAIRE. 

One of the most interesting features of the approach- 
ing Paris Exposition will be the handsome bridge 
which unites the different portions near the Champs 
d'Elyse^es, and forms part of the principal avenue, to be 
called the Esplanade des Invalides. This avenue com- 
mences at the Champs d'Elys^es, having on either side 
the great and smaller palaces, and passes over the new 
bridge. On the left bank of the Seine it will be bor- 
dered by a succession of buildings of the Exposition, 
and will terminate at the imposing structure called 
the Hotel des Invalides, containing the tomb of 
Napoleon. 

It was decided to give to the bridge the name of 
Alexander III., in honor of the father of the present 
Czar Nicolas II., whose visit to Paris, in 1896, consum- 
mated the alliance between France and Russia, begun 
by the late emperor, and it was in the midst of a series 
of splended fetes that the Czar assisted at the laying of 
the corner-stone. 

The construction of the bridge presents many points 
of interest. As will be seen in our illustrations, it con- 
sists of a series of metallic arches, whose thrust is re- 
ceived by the abutments on either bank. Accordingly 
the dimensions and construction of these abutments 
have been such as to assure great solidity. Each of 
the abutments forms a mass 44 meters (144 - 36 feet) wide 
and 30 meters (98'43 feet) in thickness, being formed of 



masonry and cement, with an outside covering of blue 
granite. The whole constitutes a block which offers 
as much resistance as if it were composed of a single 
stone. 

The foundations are separated from the clay stratum 
here existing in the bed of the river by a certain thick- 
ness of sand. As the horizontal thrust of the arches 
upon the abutments is considerable, the stability of 
these latter is secured by the effect of the friction of the 
abutment upon its bed, this being, in fact, greater 
than the maximum thrust of the arches. Experiments 
have been made with samples of sand extracted from 
the strata, and it is found that the coefficient of fric- 
tion is more than 0'58, and on the other hand the rela- 
tion between the horizontal thrust and the weight of 
the abutments is only 0"50. In this way the thrust of 
the arches will always be more than counterbalanced, 
and the perfect stability of the abutments assured. 

In the construction of the abutments, metallic cais- 





THE ALEXANDBE III. BBIDGE FBOM THE BIVEB, SHOWING PYLONS. 



AN ANCHOB TO PBEVENT THE CBEEPING OF 
BAILS. 

sons were necessary ; these were of more than ordinary 
dimensions, and were built upon the spot where they 
were to be sunk in the stream. The joints were care- 
fully caulked with bitumen and felt, and thus perfect 
tightness was assured. These caissons, 44 by 36 meters 
in size, were divided into five compartments, each of 
these being provided with two shafts or chimneys for 
the descent of workmen and materials of construction. 
The material excavated from the bed of the river was 
taken out by the same shafts and emptied into the 
stream, from which it was removed by dredging ma- 
chines. Some difficulty was encountered in the con- 
struction of the abutments by these caissons, as it was 
necessary that all parts of the caisson should sink the 
same distance as the work progressed. However, by 
establishing a series of water levels,' connected by rub- 
ber tubing, a uniform rate of sinking was attained. 

After the caissons had been sunk to the required 
depth in the bed of the river, they were filled with 
beton, consisting of a mixture of cement and- gravel ; 
this was filled in commencing from the walls and work- 
ing toward the shafts. 

The work of construction of the abutments was com- 
menced on April 19, 1897, and the operation of filling 
the caissons was finished March 26, 1898. The mean 
rate of descent of the caissons was about 12 centimeters 
(4'72 inches) per day. Two important questions were 
those of furnishing air and light to the workmen. For 
the lighting, incandescent lamps were used, to avoid 
vitiating the air in the enclosed space. Two groups of 

engines and dyna- 
mos were installed 
for the purpose, one 
of these acting as a 
reserve in case of ac- 
cident ; each group 
included a Rads- 
worth engine driving 
a continuous-current 
dynamo at 140 volts. 
Three lines of wiring 
were used for the in- 
terior and exterior 
lighting:, each cais- 
son requiring about 
130 lamps. 

The essential por- 
tion of the abut- 
ments having been 
constructed, the 
work of mounting 
the metallic part of 
the bridge was next 
in order. In view of 
the existing condi- 
tions of traffic upon 
the Seine, the arch 
could not be con 
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structed in the ordinary manner, which consists in 
sinking piles into the river bed, upon which a long 
scaffolding is built reaching from one bank to the 
other, leaving only a narrow opening in the center for 
the passage of boats. According to the terms of agree- 
ment, the constructors were required to leave a passage 
of at least fifty meters (164 feet) in width in the center 
of the river, as on account of the curvature of the 
Seine at this point, the trains of merchant boats, 
which sometimes have a length of 150 meters (500 feet) 
could not pass without difficulty in a narrower space, 
and the agreement stipulated that there should be no 
interruption of navigation during the work of erecting 
the bridge. 

For this reason, the construction of the arches was 
carried out entirely from above, by means of a tem- 
porary bridge called the " Passarelle," extending from 
one bank to the other. It was supported on rollers at 
each end, as shown at the right-hand end of our larger 
view, and could thus be moved from side to side as the 
work required ; upon it were established the steam en- 
gines, hoists, and cranes for the transport and putting 
in place of mater als. Its length was about 130 meters 
(4205 feet); its width, (6 meters 19'68 feet); and height, 
7^ meters (246 feet), and it was the largest construction 
of this kind yet made. It was built on the right bank of 
the river on a high scaffolding, the other end being up- 
held by a floating scaffolding in the river ; when one- 
third of the passarelle was finished, it was drawn for- 
ward by means of ropes attached to drums, thus per- 
mitting the second part to be constructed in tne rear. 
This was drawn forward in turn, and thus the whole 
construction was extended across the river between the 
abutments. 

The supports on which it rolled back and forth over 
the arches were formed at the base by a strong iron 
frame upon which a pyramidal construction was built to 
sustain the inward end of the passarelle. These pyra- 
mids were about 6 meters (1968 feet) in height; the base 
rested upon ten rollers arranged in two series of five 
each, rolling on rails 4 meters (13"12 feet) apart. To 
give additional stability to the passarelle, a series of 
piles was driven in the stream near the bank, upholding 
an iron structure which .supported the passarelle at 
that point. 

The bridge proper is composed of fifteen great metal- 
lic arches placed side by side and connected one to the 
other by intermediate pieces, as will be seen in the end- 
view of these arches. Upon the arches are secured ver- 
tical steel frames supporting the horizontal I beams 
above. Upon these will be laid the iron planking and 
wood pavement of the bridge. The arches are built 
up of sixty-four short sections or voussoirs, which are 
bolted together end to end. These sections are massive 
steel pieces having a length of 3 meters (9 - 84 feet) and 
weighing 7,000 kilogrammes each (15,432 pounds). 
Their section resembles that of a T, having 6 centi- 
meters (2.36 inches) thickness in the web. 

Two arches at a time are constructed for a given 
position of the passarelle ; traveling cranes take up 
the voussoirs from the end of the passarelle and 
bring them into the proper places on the arch. The 
method of construction of this bridge somewhat re- 
sembles that used in the case of stone bridges. The 
piece constituting the origin of the arch is solidly fixed 
into grooves made in the granite blocks of the abut- 
ment, and upon this piece is fixed the first voussoir, it 
being held by a cylindrical key of special construction, 
thus forming a movable joint at the beginning of the 
arch. The piece corresponding to the keystone of the 
arch carries a similar articulation, the rest of the 
voussoirs being solidly bolted together. Before bolt- 
ing, however, their position must be regulated with 
care. To this end the voussoir is first brought into its 
approximate position by the movable carriage on the 
passarelle above, it being upheld by timber supports. 
For the final regulation, thin metal plates are inserted 
between the two voussoirs, until the required form is 
obtained as determined by the template of the arch, 
after which the voussoir is solidly bolted in place. The 
regulation of the arch as a whole then remains to be 
made. This is accomplished by means of the joint ar- 
ranged for the purpose in the keystone. Here thin 
metal plates are added or taken out until the desired 
form is obtained. This is determined by surveying 
instruments placed at different positions on either 
bank. 

The first two arches being thus finished, the passa- 
relle was moved into position over the second pair. This 
was done by means of capstans acting upon its rollers. 
In this manner eight different positions were successive- 
ly taken in order to complete the fifteen parallel 
arches of the bridge. Since the photograph was taken 
the passarelle has been taken down as it has served its 
purpose in the construction and the assembling of the 
metallic parts of the bridge proper is practically fin- 
ished. The finished bridge presents a curve having 7 
meters (22 - 96 feet) distance from height to base. Its 
total length is 110 meters (36091 feet) between the 
abutments and its width 40 meters (131'24 feet). It is 
to have two sidewalks of 10 meters (3281 feet) wide, 
leaving a central space of 20 meters (65'62 feet) for 
vehicles. 
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The approaches to the bridge are upheld by a series 
of stone arches, of which the outside series is shown in 
one of the upper illustrations on front page, and is built 
of blue granite; behind this are a second and third series 
of arches: these arches, being concealed from view, are 
of inferior materials. Upon these arches will be laid 
the I beams and flooring constituting the approaches. 
In another illustration on the extreme left will be seen 
the iron footing of the bridge resting against the stone 
abutment. 

As the bridge has been constructed in view of the 
Exposition, its decorative effect has been made promi- 
nent, and it^ will harmonize with the buildings now 
being erected on either side of it. There will be two 
large and handsome pylons at either end, one of these 
being shown surrounded with scaffolding and the 
sculptors' temporary house. These pylons resemble in 
their material and architectural motifs the construc- 
tion used in the great and smaller palaces. Each of the 
pylons will have an allegorical figure and will be sur- 
mounted by a bronze group, designed by Fremiet and 
other sculptors. At either side of the pylons is a large 
carved figure of a lion led by a child. The bridge is to 
have a handsome stone balustrade upon which will be 
mounted a series of decorative bronze lamp posts. 
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RADIO-ACTIVE MATTES IN MAGNETIC FIELD. 
M. Becquerel has given an account to the Academie 
des Sciences of a remarkable phenomenon which he 
has observed in the course of his experiments upon 
radio-active matter. He finds that a magnetic field 
has a marked effect upon the action of these bodies, 
and when placed between the poles of a powerful 
electro-magnet, the radiation which they emit is 
changed in direction and becomes concentrated upon 
the poles. In the first experiment, the effect was ob- 
served with the radiation parallel to the magnetic 
lines of force. Between the pole pieces of the electro- 
magnet were placed two circular soft iron disks, four- 
teen millimeters in diameter, so arranged that their 
distance could be varied from' a few millimeters to sev- 

Fig. 1. 





Under these conditions, the effect changes with the 
direction of magnetization ; in one case the luminous 
spot becomes more brilliant, in the other it diminishes. 
This may be very well observed by using a photo- 
graphic plate. In one experiment, the plate, wrapped 
with black paper, is placed between the poles and par- 
allel to the field, the distance between the poles being 
forty-five millimeters ; the magnet is first excited, and 
upon the plate, midway between the poles, is placed a 
small quantity of radio-active matter. After a few 
minutes' exposure under these conditions, the plate 
was developed, and it was found that the impression, 
which was very intense, was not uniformly distributed 
around the source, but was entirely thrown over to one 
side of the field, this being to the positive pole of the 
magnet. Outside of the black spot marking the posi- 
tion of the active matter, the maximum impression is 
distributed over a relatively limited region, giving 
somewhat the effect shown in Fig. 1, which shows the 
direction of the curve and the relative values, but not 
the actual appearance of the plate. The maximum of 
luminous effect as well as of curvature is in the center 
of the field ; on either side the curve bends in and 
joins the polar surfaces somewhat above their centers. 
The experiment was then tried with the active matter 
placed near one of the poles, with the plate in the 
same position. The effect differs from the former, as 
shown in Fig. 2. The action is strong in the vicinity 
of the active matter near the +pole, and from this the 
intensity diminishes, reaching a minimum in the cen- 
ter of the field, from which it augments in approach- 
ing the other pole. Near the pole it becomes again 
very intense, but less so than on the other side. By 
varying the position of the active matter between the 
poles, a series of curves may be obtained whose maxi- 
ma are opposite the point occupied by the source, the 
maximum has, however, a tendency to approach the 
neighboring pole. When the active matter is but a 
short distance from the pole, a second maximum ap- 
pears near the opposite pole, the effect being analogous 
to that of Fig. 2. 



Fig. 2. 

eral centimeters. Upon exciting the magnet, a power- 
ful field is established between the disks. Near the 
center of one of the disks was disposed the radio- 
active matter, containing the supposed new element, 
radium, whose action is very powerful ; this was placed 
upon paper and covered with a thin leaf of aluminium. 
Against the other pole was placed a fluorescent screen, 
such as platinocyanide of barium, double sulphate of 
uranium and potassium, etc. When the electro-mag- 
net was unexcited, the phosphorescence excited in the 
screen by the radio-active matter appeared as a large 
luminous spot extending beyond the polar surface con- 
taining the screen ; at a distance of one centimeter be- 
tween the disks, the screen is but feebly phosphores- 
cent. Upon exciting the electro-magnet, the luminous 
spot is seen to contract and become more intense ; the 
iMuminated area scarcely reaches beyond the limits of 
the pole-piece, upon which all the rays of the active 
matter seem to be concentrated, with a resulting in- 
crease of brilliancy. Upon reversing the magnetiza- 
tion, no appreciable difference is observed. The inter- 
position of screens, such as black paper, glass, etc., 
cause only a diminution of intensity. If a photo- 
graphic plate is substituted for the phosphorescent 
screen, one may obtain, with exposures of a few in- 
stants, an interesting series of negatives. Among 
others, M. Becquerel shows a plate which he obtained 
at a distance of fifteen millimeters ; upon this may be 
seen first the feeble impression when the magnet is not 
excited, then the more strongly marked and concen- 
trated effect caused by the magnetic field. 

To observe the effect when the direction of the 
screen is parallel to the magnetic flux, the radio-active 
matter, covered as before with aluminium, was placed 
in the center of a glass tube arranged in the axis of 
the field ; the interior walls of this tube being covered 
with fluorescent matter, forming a cylindrical screen. 
Upon exciting the magnet, the phosphorescence is 
seen to diminish considerably, even to a point where it 
is scarcely perceptible. In another experiment, the ac- 
tive matter is placed between the pole-pieces, some- 
what below the center, and a flat screen is placed at an 
equal distance above and parallel to the lines of force. 



Commerce of the Great Lakes. 

A suggestion of the extent of the commerce of the 
great inland sea extending from Buffalo to Chicago 
and Duluth, known as the "Great Lakes" is supplied 
by some figures which have been issued by the Treas- 
ury Bureau of Statistics, showing the details of the 
commerce passing through the Sault Ste. Matie Canal, 
which connects Lake Superior with Lakes Michigan, 
Huron, Erie and Ontario. This necessarily registers 
only the traffic between the single lake, Superior, 
with Duluth, as its great concentrating and distribut- 
ing point, and the chain, Michigan, Huron, Erie and 
Ontario with Chicago, Detroit, Toledo, Cleveland and 
Buffalo, the great points of concentration and distri- 
bution. The commerce passing through the canal 
thus registers accurately the movement between the 
single lake penetrating the wheat and iron producing 
regions and the chain tributary to the corn, provision 
and coal producing and iron manufacturing regions. 
It is the great gateway through which wheat, oats, 
flour, iron ore, copper and lumber of Montana, the 
Dakotas, Minnesota and Northern Wisconsin move to 
the consuming and manufacturing sections, while 
through the same gateway moves in the reverse direc- 
tion the coal manufactures and miscellaneous mer- 
chandise from Lake Erie and Eastern points. 

All of the traffic moving between Lake Superior and 
the chain of Lakes from Chicago to Buffalo must pass 
through either the American or Canadian Canal which 
lie side by side. Of the total business through the two 
canals in 1899, 88 percent was carried by the American 
Canal, while of the passenger business 68 per cent 
passed through the same canal. It is only by a 
comparison of figures of 1899 with those of earlier years 
that the importance of this commerce can be realized, 
especially as regards its rapid growth. The actual 
number of passages through the canal, counting each 
vessel as it passed through it, was 20,055, during 1899, 
against 9,579 in 1889, having thus more than doubled 
during a period of ten years. The total freight busi- 
ness passing through the canal in 1899 was 25,255,810 
tons against 7,516,022 tons in 1889, showing that the 
freight tonnage has increased much more rapidly than 
the number of vessels, thus indicating in some degree 
the rapid increase in the size and capacity of freight- 
carrying vessels of the Great Lakes. The develop- 
ment of grain production of the extreme Northwest 
during the decade is indicated by the fact that the 
wheat carried through the canal in 1899 was 58,297,335 
bushels, while in 1889 16,231,854 bushels were carried, 
while grain other than wheat in 1899 amounted to 30,- 
900,935. bushels, while in 1889 it was but 2,133,245 
bushels. 



The current through the iron gate of the Danube is 
still far too rapid owing to the sharp incline and the 
work of excavation does not suffice to secure the ex- 
pected depth. The navigable channel created by 
blasting under water is not quite regular. Ridges 
have been discovered and through additional lines of 
buoys have been, fixed, further work will be required. 
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Sole live Notes. 

An appendicitis club has been formed in Cleveland, 
Ohio. To become a member of this unique organiza- 
tion, one muse have been operated upon for appendi- 
citis. 

Our excellent contemporary, " Science Abstracts," 
has just been enlarged and several new features have 
been added. There is included in it an entirely new 
section on steam plant, gas and oil engines and also ab- 
stracts dealing with motor cars of all kinds. 

The Royal Geographical Society has awarded the 
"Wollaston Medal" to Grove K. Gilbert, geologist of 
the United States Geological Survey. The medal was 
received in behalf of Mr. Gilbert by Henry White, Esq., 
Secretary of the United States Embassy. This makes 
the third time that the honor has gone to an American. 

M. Raphael Bischoffsheim, has made over the free- 
hold of the Nice Observatory which he founded, to- 
gether with $500,000 to be devoted to the maintenance 
of the establishment. The total value of the gift is 
considered to be worth a million dollars and the con- 
tinuance of the work is assured by this munificent gift. 

The archaeological explorations in Algeria are lag- 
ging, owing to lack of funds. Only about $10,000 a year 
is available for the work at Timgad. The government 
has assigned $100,000 to pay for researches in Delphi, 
and all the objects found become the property of the 
Greek government, so it is little wonder that French- 
men are dissatisfied at the favor shown to Greece. 
There are still over one hundred acres to be excavated 
at Timgad, and the work can be carried on only very 
slowly. 

The Christmas-tree business has assumed large pro- 
portions, and the result is that considerable injury is 
done to forests by the cutting of young firs which 
serve for Christmas trees and other decorative pur- 
poses. Some hold that this thinning out improves the 
forests, but the Hon. J. Sterling Morton, Ex-Secretary 
of Agriculture, states that this is not the case, and 
forests which have not been thinned out for Christmas 
decorations produce unequaled specimens of the long 
and straight coniferse. 

We have received Part I, of the 19th Annual Report 
of the United States Geological Survey and accom- 
panying atlas.consisting of a collection of papersand re- 
ports descriptive of the forests of the West, especially 
of certain of the forest reserves created by executive 
order on February 22. 1896, prominent among which 
are Blnck Hills, Big Horn, Teton, Yellowstone Park, 
Priest River, Bitter Root, and Washington Reserve For- 
ests. As is usual with all the publications of the Geo- 
logical Survey, the volumes are handsomely printed 
and bound. 

Incandescent electric lamps have been employed in 
the laboratory as a source of heat involving the boil- 
ing or distilling of volatile inflammable liquids. They 
are especially applicable for the Soxlat extraction ap- 
paratus, a number of bulbs being enclosed'in a mantle 
surrounding the entire apparatus. This admits of 
perfect regulation of temperature. In order to still 
further eliminate the danger of explosion the light 
bulbs may be immersed in the water used for the 
water bath. ■ Of course the control is perfect and in- 
stantaneous. 

The Third Assistant Postmaster-General has decided 
to issue stamps in book form at so small an advance in 
cost that the public will gladly pay the difference. As 
is well known large numbers of postage stamps are 
wasted by sticking together, or to the pocket, so that 
a stamp book is really a necessity. The books will be 
of convenient size, and will contain stamps to the 
amount of 24, 48 and 94 cents. An advance of one 
cent on each book is ali that is to be charged to the 
public and it is thought that the government will 
make an excellent profit on the investment. 

A bill has been prepared in Colorado which, if 
passed, will place the granting of marriage licenses in 
that State in the hands of the board of medical ex- 
aminers. In each county there is to be a board to con- 
sist of three physicians, no two of the same school, and 
where possible the board is to have one or more female 
members. Licenses are to be granted to men not less 
than twenty-five and women not less than twenty-two 
years. To secure licenses, men and women must be 
free from certain diseases, and there must be no blood 
relation between the contracting parties. Should this 
bill become a law, the towns over the border will 
probably do a large matrimonial business. 

A German novelty consists of India rubber nails for 
use in places where ordinary nails are liable to cor- 
rosion. It is said that they may be driven into soft 
woods in sizes up to 1 inch long, without boring a hole 
for their reception. In larger sizes it is necessary to 
bore holes to start them, and for the largest sizes holes 
for their entire length. They are said to be very use- 
ful in chemical factories, dye houses, breweries, etc,, 
and they are also used in building accumulator cells 
and other electrical apparatus. It is said that they 
clinch fairly well. They may be used about explosives 
where a spark from a nail head when struck by a ham- 
mer might prove fatal. 
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Engineering Notes. 

A huge wine-barrel weighing seventy tons has just 
been built at Nancy for the Paris Exposition. Its cost 
was $30,000. 

Flexible shafting has been put to a new use. It is 
arranged so as to be attached to a source of motive 
power for tree trimming. 

Letter, copying presses operated by compressed air 
or hydraulic pressure from local water mains are in 
use in offices on the Rock Island road. 

The production of aluminium in the United States 
last year, did not greatly exceed that of the previous 
year when the output was 5.200.000 pounds. 

When straightening the curves on the main line of 
the C. B. & Q. Ry., at Rome, Iowa., a gang of men 
dug up a bone of a prehistoric mammal of considerable 
size. 

As is well known glycerine is a by-product of soap 
and candle factories, and something like 40,000 tons of 
this commodity are made yearly. The South African 
war has resulted in an increased demand for glycerine. 

An acetylene town lighting plant has been installed at 
Hawes, Yorkshire, England. It was built on a capital 
of $3,500. There are two large generators, in which 
the gas is washed by passage through the water. The 
holder has a capacity of 1,000 cubic feet. About a mile 
of the mains have thus far been laid. 

The New York, New Haven & Hartford Railroad 
has regulated the publications which are sold on its 
trains. Certain of them were barred owing to com- 
plaints to the railroad company. This is the first case 
in which we remember a railroad company exerting 
their undoubted right as a censor in this matter. 

In Paris it has been customary for cyclists to go to 
the nearest restaurant and to inflate their tires with 
the help of the carbonic acid apparatus, which is used 
to give a head to the beer,, but it is found that a 
pneumatic tire inflated with carbonic gas soon loses 
its resiliency and the gas escapes with remarkable 
rapidity. 

Our Consular Agent at Eibenstock, Germany, Mr. 
Harris, states that in 1890 2.000,000 tons of logs were 
imported into Germany. In 1898 2.600 tons were im- 
ported, or an increase of 30per cent. During this same 
period sawed lumber increased from 1,200,000 tons to 
2,200,000 tons, or an increase of about 100 per cent. 
Sawmill owners of the German Empire are beginning 
to agitate in favor of a higher tariff on sawed lumber. 

Artificial sponges are being made in Germany by Dr. 
Gustav Pum, of Graz. His experiments are based 
upon the action of zinc chloride solution upon pure 
cellulose, says The Trade Journal's Review. The re- 
sultant product swells enormously with water, but 
turns to a horn-like substance on drying. In order to 
retain for the product the property for also absorbing 
water after drying, alkali-haloids are employed in 
treating the cellulose with the zinc chloride. The 
mass after manipulation and molding is said to take 
the place of sponge in all its uses. . It is claimed that a 
real rubber substitute may come from this field. 

A Colorado inventor has recently invented a simple 
and inexpensive device capable of being attached to 
any swing door so that during the act of opening the 
door sufficient power will be stored or accumulated to 
enable the device to automatically close the door. In 
brief it consists of a frame which is secured to the in- 
side of the door at the lower swing corner. The wheel 
is revolved by contact with the floor, and it transmits 
motion to a shaft to which is secured' a spring. This 
causes a contraction or winding of the spring. When 
the door is released after having been opened a de- 
sired distance, the spring will expand and in expand- 
ing will cause the door to close, forcing the wheel to 
travel in the opposite direction to accomplish this result. 

An inventor of Schweinfurt, Bavaria has invented a 
new machine for the sorting of steel balls according to 
quality, and it prevents the cracked balls being passed 
as perfect. Formerly it was tried to sort out the 
cracked balls (which cannot be avoided even by using 
the flest quality of steel) by skillful workmen examin- 
ing each ball by the aid of a magnifying glass. This 
entails a great deal of work and time, and is after all 
not reliable as many of the defects cannot be detected 
by a magnifying glass. The working of the machine 
is based on purely physical laws, especially the law re- 
lating to the rebound of elastic objects. In brief it 
consists of a cylinder provided with a piston, which 
moves up and down upon a fixed axle. The balls are 
placed on the top of this piston and they are raised by 
mechanical means and are allowed to drop over the 
edge of the cylinder down an inclined flange. The 
balls all describe a parabolic trajectory which is practi- 
cally independent of the condition of the balls. The 
balls then rebound upon an impact surface and 
those having the desired degree of elasticity will 
clear a stop or barrier formed by a ring, while balls 
which owing to a defect in hardness or homogeneous- 
ness having an inferior degree of electricity will, strike, 
the barrier and fall back into the central space. This 
is a very ingenious and clever invention. 
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Electrical Notes. 

The St. Louis Hospital at Paris has a new laboratory 
for electro-therapeutics and radiography. 

Electric cars are immensely popular in England, and 
the equipment companies can hardly keep up with 
their orders. 

Communication has been established between De 
Aar and Orange River, about seventy miles away, with 
the aid of kites and wireless telegraphy. 

Balloon wireless telegraphic communication is to be 
attempted at Portsmouth, England, with a view to es- 
tablishing communication between the sea and a land 
force. 

The principal shell factory of the Boers was entirely 
destroyed recently by an accidental explosion. It was 
operated by electricity and the machinery is said to 
have cost some $400,000. 

In one case $268,000 has been saved owing to the es- 
tablishment of wireless telegraphy between the East 
Goodwin lightship and the South Foreland. This is 
denied however, by the elder brethren of Trinity 
House. 

The Metropolitan Street Railway Company, of New 
York city, has 284 miles of track and last year carried 
on them 255,835,000 passengers or about half the num- 
ber carried on all of the steam railroads of the United 
States. 

The house No. 7 West Twenty-second Street, New 
York city, has been destroved to make room for a 
modern building. It was occupied for many years by 
Professor S. F. B. Morse who died in this house. A 
marble tablet commemorated the fact that there the 
great electrician resided. 

The electric exhibit at the Paris Exposition bids fair 
to be one of the most attractive parts of the show. 
There will be a complete retrospective exhibit of elec- 
trical and mechanical apparatus of historical charac- 
ter, and the special exhibit will be housed in the 
" Court of Honor " built of staff. 

It is proposed to construct an electrically worked 
aerial bridge crossing the Usk, say The English'Electri- 
cal Review. The width of the river at this point is 
240 yards and the time occupied by the carrier going 
from one bank to the other is estimated at about a 
minute. The bridge will cost $325,000. 

The Milwaukee Electric Railway and Light Com- 
pany has just let a contract for 300 clocks of the navy 
lever type for use on the street cars of Milwaukee, says 
The Street Railway Journal. Conductors will be ex- 
pected to look after the clocks seeing that they are 
properly set. It is thought that their use will result in 
the saving of possible controversies regarding the hours 
when commutation tickets are available. As the clocks 
have been in successful use on battleships, it is believed 
that they will withstand the vibrations of the cars. 

According to a German electric journal an associa- 
tion of farmers in Bavaria is building large electrical 
works which will be devoted to agricultural uses. The 
current is produced near the village of Schaftersheim, 
a distance of seven miles. It is supplied partly by 
steam and partly by water and is sent to the surround- 
ing villages at a pressure of 5,000 volts. Movable mo- 
tors are used for driving thrashing machines, chaff 
cutters, bruising mills, etc. The motors are very sim- 
ple in construction and can be easily handled by the 
farm hands. 

The Grand Rapids, Michigan, Street Railway Com- 
pany has allowed mail bags to be put on its cars. They 
are placed at either end of the cars and an opening 
will be made in the front of the car for slipping letters 
in the box. In order to permit persons to deposit 
letters whether they wish to take passage or not, the 
street ear company has given instructions to its motor- 
men to stop at all street corners for that purpose pro- 
vided that the stoppage does not interfere with 
schedule time. The post office authorities have ar- 
ranged, says The Street Railway Journal, to collect the 
mail, from each ear each trip at some point near the 
post office. 

The Alexian Brothers at their hospital in Chicago 
have an interesting electric light bath, which is essen- 
tially a large wooden box, the walls and top of which 
are lined with mirrors and studded with incandescent 
lamps. The interior horizontal dimensions of the 
cabinet are 33^X43^ feet, with a height of about 7 
feet. The bottom side walls and the ceilings are lined 
with rectangular plate glass mirrors, between which 
are narrow wooden strips with porcelain sockets for 
the incandescent lamps. In the lower half of the 
cabinet there are sixty lamps, and in the upper there 
are thirty-six. The cabinet is carefully insulated to 
prevent the radiation of heat. The door of the cabinet 
is in two parrs, the lower one being lined with mirrors 
on the inside and the top one formed of clear glass. 
The temperature varies from 110° to 140° Fahrenheit, 
says The Western Electrician, from which we glean 
our facts. The electric light bath is used for the treat- 
ment of nervous diseases, Bright's disease and fatty 
degeneration of the heart. There are only two similar 
baths in the country. 
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TOEPEDO PRACTICE AT NEWPORT, R. I. 

Although torpedo warfare has not yet achieved re- 
sults at all proportionate to the amount of thought 
and skill that, have been devoted to it, the failure has 
probably been due more to lack of opportunity or in- 
efficient handling than to any deficiency in the torpedo 
itself. If we except the abortive attempt of a couple 
of torpedo boats to get near Admiral Dewey's fleet at 
Manila, and an equally unsuccessful attack made by 
one of the Spanish torpedo boat destroy- 
ers at San Juan, the torpedo received 
practically no opportunity during the 
late war to demonstrate its deadly powers. 
Whether its moral effect exercised any 
serious influence on naval operations is 
open to question. It certainly did not 
deter our blockading fleet from running 
in close to the entrance to Santiago har- 
bor during the night. What destructive 
work was done by the torpedo was 
wrought upon the enemy by its own 
weapons, the bow of the " Viscaya" being 
completely wrecked by the explosion of 
her forward torpedo room. 

At the same time it cannot be said that 
the events of the war in any was dis- 
credited this form of attack or defense, and 
had the 30-knot destroyers of the Spanish 
navy been in the hands of American offi- 
cers and seamen, under similar conditions 
to those which confronted the Spanish, 
we think that these little crafts would 
have given a practical demonstration of 
their fighting value. 

The illustration which we present here- 
with is one of the best instantaneous 
photographs of the discharge of a torpedo 
that has ever come under our notice. 
The view was taken from astern of the 
torpedo boat "Morris," just at the in- 
stant when she fired an 18-inch White- 
head torpedo from her starboard broad- 
side tube. As most of our readers are 
aware, a torpedo is nothing more nor 
less than a small, cigar-shaped submarine 
vessel, whose interior is divided trans- 
versely into six chambers. The first con- 
tains a charge of guneotton, which is 
fired by percussion fuse. The second, 
which is known as the "secret chamber," contains the 
pendulum, piston and springs, which maintain the tor- 
pedo at its proper level of submersion. The third 
chamber is the air reservoir, in which is stored the 
compressed air for driving the engines. The fourth 
compartment contains the little three-cylinder engine 
that propels the torpedo. The fifth is known as the 
" buoyancy chamber " the object of which is to control 
the trim of the torpedo by the automatic shifting of a 
piece of lead ballast. The last compartment, which is 
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called the bevel-gear chamber, contains the gear by 
which the propellers are made to rotate in opposite 
directions. 

The torpedo is "launched" by firing it from a gun 
in the shape of a cylindrical tube, into which the tor- 
pedo is thrust from the rear through a breech mechan- 
ism, which is approximately similar to that used in ar- 
tillery. It is ejected by the explosion of a small charge 
of gunpowder, which compresses the air surrounding 
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horizontal rudders at the stern and causes the little 
craft to return towards the surface. The first part of 
its run is thus made on a wave line which crosses and 
recrosses the desired and ultimate level of submersion. 
The piston and the pendulum in the secret chamber 
gradually bring the torpedo to its true course. 

Commonly the United States torpedoes carry three 
discharges ; one on either beam and another astern. 
The, starboard and the astern launching tubes will be 
noticed in the illustration. 
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PRACTICE AT NEWPORT, R. I.— LAUNCHING AN 18-INCH WHITE 
HEAD TORPEDO FROM THE TORPEDO-BOAT " MORRIS." 



the rear half of the torpedo and thrusts it out of the 
tube without any serious jar. As it is driven out a catch 
on the launching tube serves to open the throttle 
between the compressed air chamber and the engine; 
and with her propellers revolving at an enormous 
speed the little submarine craft takes its dive, as 
shown in our illustration, into the water. When it 
first enters, the torpedo falls below the normal plane 
at which it is designed to travel, but the action of the 
pendulum in the secret chamber throws up a pair of 



OUR LATEST PROTECTED CRUISER, THE 
" ALBANY." 
It will be remembered that during the 
rush of naval and military preparations 
in the days immediately preceding the 
Spanish-American war, the representa- 
tive of our navy in Europe succeeded in 
purchasing two protected cruisers which 
were under construction at the Arm- 
strongs for the Brazilian Navy, and were 
known as the •'Amazonas" and the 
" Abreu." Of these the " Amazonas " was 
practically completed, and with very 
little delay her name was changed to "New 
Orleans," the American flag was hoist- 
ed, and the ship set sail for New York. 
After a few slight changes at the New 
York Navy Yard she set sail in time to 
take an active part in the operations of 
the war. The other vessel, whose name 
was changed to "Albany," has recently 
been completed and may be looked for 
any day on this side of the Atlantic. 

The "Albany" in all essential points 
is an exact duplicate of the "New Or- 
leans," the changes which have been 
made in her being "such," in the language 
of one of our naval constructors, " as 
were absolutely necessary to render her 
habitable for Anglo-Saxons." The altera- 
tions have been chiefly in the living quar- 
ters of the officers and crew, some of them 
being necessary to meet the differences 
in climate between the tropics and our 
more northerly latitudes, and others be- 
ing necessitated by the fact that the 
accommodations, sanitary and otherwise, 
which seemed to have sufficed for the 
South American republic would have been absolutely 
unendurable for the men of the American navy. An 
improved system of ventilation has been installed, the 
officers' quarters have been rearranged and enlarged, 
and additional berthing space has been provided for 
the crew. Considerable alterations have also been 
made in the dynamo room. These modifications have 
been carried through without in any way impairing the 
fighting efficiency of the vessel. 
The " Albany " was launched at Newcastle, January 




THE ENGLISH-BUILT PROTECTED CRUISER "ALBANY," SOON TO ARRIVE IN THIS COUNTRY. 

Displacement, 3,700 tons. Speed, 8073 knots, maximum Coal Supply, 800 tons. Complement, 366. Armor: Protective deck, 1H inches on flat, 8 inches on slopes; shields, 4 inches. 

Main battery, six 6-incb rapid-fire, four 4'7-inch rapid-fire; secondary battery, ten 6-ponnders, eight 1-ponnders, two Colts. Date, 1899. 



Armament: 
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14, 1899. She is 330 feet in length over all, with a beam 
of 43 feet 9 inches, and a maximum draft of 15 feet 
10 inches, and her displacement, according to figures 
furnished by her builders, is 3,402 tons with ammuni- 
tion, stores, coal and water half consumed, and with 
all ammunition, stores, coal and water on board, 3,954 
tons. She is driven by twin engines and screws ; her 
maximum indicated horse power is 7,500, and her 
speed, as determined in recent trials in England under 
the official representative of our navy, was 20.73 knots 
for four hours under forced draft and 19'3 knots on 
a run of six consecutive hours under natural draft. 
The vessel is sheathed and coppered and will, there- 
fore, be especially suited for service in tropical waters. 
The "Albany" is thoroughly representative of the 
latest trend of ideas in the construction of protected 
cruisers. Like the best of her type she is 
distinguished by her good speed, gener- 
ous coal capacity, considerable length in 
proportion to beam, enabling her lines to 
be carried out with great fineness and 
beauty, and by her powerful armament 
and her ability to deliver great energy 
of fire through a widely extended zone. 
In respect of defensive qualities, how- 
ever, like all protected cruisers, she is cer- 
tainly weak and open to attack. She is 
entirely devoid of vertical side armor, 
and her protection against the entrance of 
projectiles into the_ vitals consists merely 
of a curved deck of steel assisted by coal 
bunkers in the wake of the engines and 
boilers at the water line. 

Although the "Albany" is about as 
good a representative of her class as ex- 
ists in the world to-day, the class, as such, 
is somewhat discredited, the present ten- 
dency being to build larger cruisers and 
give them a belt of vertical armor at the 
water line. 

The main battery of the " Albany " is 
made up of six 6-inch and four 4'7-inch 
rapid-fire guns, and the secondary battery 
consists of ten 6-pounder rapid-fire guns, 
eight 1-pounders, and two Colts. The 
whole of the main battery is 
of the long 50-caliber type, 
manufactured by the builders 
of the vessel. The disposition 
of the battery is as follows : 
One 6-inch gun is carried on 
the forecastle deck, another 
aft on the poop, and four 
others are carried in sponsons 
on the main deck in the 
waist of the vessel, two of 
the latter being forward on 
either beam, and two aft. 
The sides of the vessel are cut 
away soasto allow these four 
guns on the main deck to be 
fired directly forward or 
astern parallel with the axis 
of the ship. The4"7-inch guns 
are carried in broadsides on 
the main deck between the 
6-inch guns. The battery of 
6-pounders is carried on the 
main deck, forecastle and 
poop, two of these being in 
the bow, two in the waist, 
and two astern on the main 
deck, while the other four are 
earried on the forecastle and 
the poop. The vessel is pro- 
vided with two military masts 
upon which there are no less 
than four separate fighting- 
tops in which are distributed 
the 1-pounders and Colts. 
The arrangement of the bat- 
tery enables the vessel to con- 
centrate the fire of three 6- 

inch guns dead ahead and astern, while the broadside 
fire consists of four 6-inch and two 4'7-inch guns. 

The 6-inch gun of the "New Orleans" is carried in 
a trunnion sleeve or seating, in which it slides. It is 
held in the forward or loading position by coiled 
springs, inclosed in two cylinders which are attached 
to the seating. Attached to the gun are two pistons 
which travel in the cylinders, the latter being filled 
with glycerine, and it is the combined resistance of 
the springs and of this glycerine to the movement of 
the pistons which serves to take up the recoil. After 
the recoil the gun is returned to the loading position 
by the action of the coiled springs, which were com- 
pressed during the recoil. The breech of the gun and 
the crew are protected by a large shield of 4-inch Har- 
vey steel. This type of gun has fired seven rounds in 
61 seconds, and the 4'7-inch gun has a record of five 
rounds in 22 seconds. The 6-inch gun fires a 100- pound 
projectile with a muzzle velocity of 2,600 foot-seconds 
3,nd a muzzle energy of 4,687 foot-seconds. This is 
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equal to a penetration of 20}£ inches of iron at the 
muzzle. The 4'7-inch guns have the same velocity, 
and a muzzle energy of 2,109 foot-tons with a penetra- 
tion of iron at the muzzle of 15^ inches. At 2,500 
yards the velocity of the 6-inch and 4'7 inch guns is 
1,790 and 1,558 foot-seconds, respectively, the energy 
at that distance being in the 6-inch gun 2,224 foot-tons, 
and for the 4'7 inch guns 757 foot-tons. 

For protection the "Albany " relies mainly upon a 
curved deck, which is 1J4 inches on the flat and 3 
inches in thickness on the slopes, the latter extending 
along the sides from the flat deck, which is slightly 
above the water line, to a junction with the sides of 
the vessel several feet below the water line. This pro- 
tection is reinforced by the large coal bunkers, which 
are extended along the berth deck on either side amid- 




ELECTBIC CAB SNOW-FLOW AND BAIL-BBTJSH EQUIPMENT, 




CLEABING SNOW FBOM A THIBD-BAIL TRACK. 

ships, and present a horizontal thickness on each side of 
8 feet of coal. The normal coal' capacity is 512 tons 
and the bunker capacity, with full stowage, is about 
800 tons. 
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One of our exchanges of Vienna has favored us with 
a large bunch of clippings from German and Austrian 
papers which have reprinted articles from the Scien- 
tific American. The variety and reputation of 
these papers makes the compliment very gratifying in- 
cluding as they do The Hamburger Nachtrichton, 
Wiener Zeitung (Vienna), The Neue Preie Presse 
(Vienna), Deutsche Zeitung (Vienna), Triester Zeitung, 
The Frankfurter Journal, The Neues Wiener Journal 
(Vienna), The Berliner Local-Anziger, The Breslauer 
Zeitung (Breslau), The Linzer Tagespost (Linz), The 
Hamburgischer Correspondant, The Reichswehr (Vi- 
enna), The Merauer Zeitung, and many others. 
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FIGHTING SNOW ON THE THIBD BAIL. 

Since the advent of the electrically- propelled pas- 
senger car, deriving its motive current from an auxi- 
liary third rail, it has solved the problem of a frequent 
rapid transit suburban service ; one of the first diffi- 
culties which was encountered was that of keeping 
the third-rail clear in snowy weather, so that the con- 
necting shoe of the car would make a good electri- 
cal contact. If this were not assured, however rapidly 
one might travel in good weather, he would not be 
certain of reaching his destination on time should a 
heavy snowfall occur. 

The New York, New Haven, and Hartford Railroad 
Company, who were the first to adopt the third-rail 
system on their suburban lines, have had in operation 
for the past two winters a combination snow-plow and 
sweeper that has operated very success- 
fully and kept the rail clear in the stormi- 
est winter weather. As will be clearly 
seen from the smaller illustration, the 
arrangement consists simply of a small 
plow similiar to those used on locomo- 
tives, which is fastened to the car truck 
by two curved arms and chained to the 
end sill of the car by a few links of heavy 
chain. Attached to the bottom of the 
plow is a heavy bristle brush of like con- 
tour with it, and reaching to the top of 
the third-rail, which, if there is but a 
light snow, it effectually sweeps. 

It is not only in light snowfalls, how- 
ever, that the brush is effective, for it acts 
equally well in drifts or in several feet 
of snow on the level. During the heavi- 
est storm in 1898-9 winter the cars were 
kept running on the Hartford, Conn. — 
Middletown and Berlin — Middletown 
lines long after the main steam lines in 
the State were blocked, and the lines 
could have been held open through the 
entire storm if the cars had been kept 
running, frequently through the night, 
as was done all day. 

All this seems to prove the effectiveness 
of this simple arrangement and to show 
that motor cars,' when prop- 
erly equipped and frequent- 
ly run, are much more effi- 
cient in preventing snow 
blockades than an occasional 
train hauled by a modern 
powerful locomotive. 

The Roentgen Rays as a 
Depilatory. 

Dr. Neville Wood records, 
in The London Lancet, a case 
in which a considerable over- 
growth of hair on a woman's 
face was removed by apply- 
ing the Roentgen rays. There 
were ten sittings per week of 
ten minutes each, the face 
and neck being protected with. 
a lead-foil mask, except where 
the rays were intended to act. 
The distance between the 
anti-cathode and the skin was 
between 6 and 7 inches. The 
current of the primary coil 
was maintained at about five 
amperes, and the number of 
interruptions varied between 
250 and 300 per second. After 
fourteen exposures, it was no- 
ticed that the darker hairs 
had lost some of their luster, 
and in a week's time there 
was an obvious lessening in 
their number. The hairs be- 
came brittle and pale in color, 
with atrophic bulbs. There 
was a slight reddening of the 
skin during this period. After forty-five exposures, 
the whole of a very thick, downy and hairy growth 
had disappeared, except nine hairs, which remained 
at least a week after the total removal of the others. 
They were found, however, to be readily separated 
at the bulbs, being retained in position by a more 
superficial part of the root-sheath. After cessation 
of the treatment, only a few thick hairs had re- 
turned, and these were removed with the well-known 
process of destroying them by the electric needle. 
Dr. Wood is of the opinion that the treatment is 
neither disfiguring nor painful, and thinks that about 
twenty will clear the ground for the use of the electric 
needle, and that between thirty or forty exposures 
will probably result in permanent alopecia. 
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The Baltimore and Ohio Railroad is to use electrical 
locomotives on a 17-mile grade up the Allegheny Moun- 
tains. They will assist the ordinary locomotives in 
pulling the heavy freight trains up the steep grade. 
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(Slorrespondence. 



A Denial from Mr. Maxim. 

To the Editor of the Scientific American : 

I have noticed in the daily papers many advertise- 
ments of liquid air. 

I have been consulted by the organizers of the 
Tripler Liquid Air Company concerning the application 
of liquid air to the manufacture of explosives, and at 
their request wrote them a letter on the subject ; but 
further than that, I have not been consulted, and am 
in no way responsible for the claims for liquid air 
which are now being advertised. Hudson Maxim. 
New York, March 1, 1900. 



A Confirmed Habit. 

To the Editor of the Scientific American : 

Enclosed please find P. O. for a year's subscription to 
the Scientific Amkrican commencing with the year. 
I have tried to do without it, but have come to the 
conclusion that it is impossible to lead a Christian life 
and hope for peace and advancement in life to come 
without subscribing for the Scientific American. I 
remember when it was first published, and a couple of 
years ago I saw No. 1, which was in strong contrast 
with what it is now. Lewis Swift, Director. 

Lowe Observatory, Echo Mountain, Cal., U. S. A., 
January 18, 1900. 

TRANSPORTATION OF BUILDINGS BY WATER. 

Our illustration from a photograph shows an unusual, 
yet simple method of transporting buildings which oc- 
casionally is resorted to where great distances are in- 
volved. Moving a house by sea is so uncommon that 
when Dr. William A. Edwards had his residence and 
barn taken from San Die- 
go, Cal., across the bay on 
floats, a voyage of over a 
mile and a half, it attract- 
ed much attention. 

The buildings were firsf 
moved to the shore close 
to the water's edge ; then 
at high tide the floats 
shown in the illustration 
were floated as closely as 
possible to the buildings. 
At low tide the buildings 
were moved upon their 
floating foundations and 
at high water were easily 
floated and towed to their 
destination without diffi- 
culty or accident, the 
waters of the bay at the 
time being calm and 
smooth. 

Operations of this char- 
acter have to be conducted 
under the most favorable 
conditions, otherwise a 
strong wind or heavy 
waves would greatly inter- 
fere with the success of the undertaking, 
early in the morning is the time selected. 



grees on either side of the sun, and having a breadth 
of ten degrees throughout its length. Throughout 
nineteen degrees of its length every portion of the re- 
gion will appear upon two separate plates. 

The satellites of Mars, Jupiter and Saturn all re- 
volve very nearly in the equatorial planes of their pri- 
maries, and- in the same manner Mercury revolves 
very nearly in the equatorial plane of the sun, which 
is inclined about seven degrees to the plane of the 
ecliptic. It is, therefore, reasonable to suppose that 
bodies still nearer to the sun would revolve in the 
same plane. It so happens that the earth passes 
through this plane about one week after the date of 
the solar eclipse of next May, so that there is a strong 
probability that if an intermercurial planet exists, it 
will appear somewhere upon the narrow line forming 
the projection of this plane upon the celestial sphere. 
It will be seen, therefore, that the date of this eclipse 
is especially favorable for the proposed search. 

We have very good evidence, from the visual obser- 
vations hitherto made, that no intermercurial planet 
brighter than the third or fourth magnitude exists. 
We possess no evidence whatever for or against the ex- 
istence of fainter bodies in this region having sufficient 
size to be properly called planets. We are reasonably 
certain that the immediate vicinity of the sun is filled 
with countless bodies of such size as to be properly de- 
scribed as meteors. 

If we assume that at. its average brightness, Mercury 
is of the first magnitude, and that the albedo of an in- 
termercurial planet is the Same as that of Mercury, we 
shall find that at the- distance of Mercury from the 
sun, a body of the eighth magnitude would be 120 
miles in diameter. If its distance from the sun was 
but one-half as great, its diameter would be 60 miles, 
and if but one-quarter as creat, or 9.000.000 miles, it 
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NOVEL METHOD OF HOUSE MOVING, SAN DIEGO BAY, CALIFORNIA 



Usually 



Photographic Search for 
Planet. 



an Intermercurial 



It is a fact capable of demonstration, that the faint- 
ness of a star that may be photographed with a given 
instrument, against a bright background of sky de- 
pends, within certain limits, directly on the length of 
the focus of the lens, and is independent of its aperture! 

In the Harvard Observatory Annals, vol. xviii, p. 
104, it was shown that if the place in which to look for 
the Pole Star is known, that three minutes after it first 
becomes visible to the naked eye in the evening, the 
light of the sky in its immediate vicinity is of about 
the same photographic intensity as that of the sky 
surrounding the sun at the time of a total solar eclipse. 

Starting with these two fundamental facts, a series 
of experiments has been undertaken with a photo- 
graphic lens having an aperture of 3 inches, and a 
focal length of 11 feet 4 inches. The curves adopted 
were those employed in an ordinary landscape lens, 
and it was found that the field was large enough to 
cover nine 8x10 photographic plates arranged in three 
rows of three each. This result was only obtained, 
however, by attaching the plates to the interior of a 
concave surface of double curvature, and thus obtain- 
ing a curved field. 

By giving an exposure of one minute in the region of 
the pole, with this instrument, three minutes after the 
Pole Star first became visible, it was found that the 
light of the sky was sufficient to darken the plate ap- 
preciably, but not so much as to prevent stars of the 
eighth magnitude appearing with sufficient intensity 
to be found by acareful search, in the large part of the 
field of view. 

Throe similar lenses have now been ordered, and the 
i T our will be placed upon one mounting, in such a man- 
ner as to photograph a region extending for sixteen de- 



would be 30 miles in diameter. Judging by the analo- 
gous case of Jupiter, the existence of such a small 
planet is quite possible. 

Should such a body exist, and should it appear upon 
the plates, which it is proposed to expose somewhere 
in the State of Alabama, we should still be entirely at 
a loss to compute the orbit, or to determine the dis- 
tance of the body from the sun. If, however, other 
photographs of it should be obtained with a similar 
apparatus, in Spain or Algeria, we should then be en- 
abled to compute an approximate orbit, based on the 
assumption that it moved in a circular path. It might 
then be found again at the following eclipse, which 
occurs a year later, and a more accurate elliptical orbit 
could be computed for it. While it is desirable that 
the duplicate apparatus should also be furnished with 
four lenses, this is not necessary, aud in case the planet 
should be found upon our plates, two lenses, one 
photographing the region on each side of the sun, 
would be all that would be necessary to independently 
make the discovery, and furnish the elements necessary 
to eompute the circular orbit. It is in the hope of in- 
ducing some European observer to supply himself with 
this apparatus, that the present article has been 
written. 

The foregoing plan appears to be of sufficient im- 
portance to justify aid from the observatory. Prep- 
arations have, therefore, been made to give it a care- 
ful trial. It is hoped that this early publication may 
permit similar observations to be made at a second 
station sufficiently distant to reduce the danger of fail- 
ure from clouds, and if an intermercurial planet should 
be found, to furnish an approximate determination of 
the form of its orbit. 

Edward C. Pickering, Professor of Astronomy. 

Havard College Observatory. February 13, 1900. 



The Report of the Librarian of Congress. 

The report of Herbert Putnam, the new librarian of 
Congress, has just come to hand, and shows that the 
library is in excellent condition. The expenditures for 
the year ending June 30, 1899, was $159,854.81 ; there 
was $58,267 earned by the copyright business. The 
total expense of the copyright business was $40,272.38, 
leaving a net balance of profit of $17,944. The care and 
maintenance of the building amounted to $86,395. The 
total force, including the Superintendent of Buildings 
and Grounds, consists of ninety-nine persons. The re- 
port of the librarian for the year ending July 30, 1898, 
contains an enumeration of the library with the fol- 
lowing totals : In the general collection there are 705,- 
122 books, in addition to 226,972 pamphlets. There are 
also 126,985 duplicate copyright deposits which cannot 
be considered as part of the collection proper. The ac- 
cessions during the year have been very gratifying ; 
the total on June 30, 1899, included 957,056 books and 
pamphlets. 

During the period from September 1, 1898, to June 
30, 1899, the additions to the manuscript department 
comprised 1,866 manuscripts. The superintendent of 
this department went toPorto Rico in search of manu- 
script material, and incidentally of local imprints. The 
visit to San Juan resulted in transferring to the Library 
of Congress practically the entire accumulation of 
archives in the palace of the Governor-General. The 
shipment arrived in 220 cases. The manuscript depart- 
ment now contains many interesting rarities. During 
the year there were catalogued three volumes of Paul 
Jones' papers, including 259 manuscripts, and there 
have been calendared of the Washington papers 839 
manuscripts. The number of manuscripts in the de- 
partment is about 25,500 ; so far only 7,340 have been 
catalogued, and only 1,604 have been calendared. Two 

employes from the Govern- 
ment printing office have 
been at work on the repair- 
ing of manuscripts. Seven 
hundred and fifty have 
been repaired and 36 vol- 
umes of the Loyalist pa- 
pers have been prepared 
for binding. Seven hun- 
dred and eighty of 1,049 
bound volumes are in need 
of rebinding, and there are 
210 packages of original 
manuscripts and 900 tran- 
scripts still unbound. The 
total number of maps and 
charts is 52,181, and the 
work of indexing the maps 
has progressed in spite of 
the inadequate force. Va- 
rious bibliographies have 
been prepared or are in 
preparation. One of them 
will be a list of the maps 
in the library of Congress 
relating to the Revolution- 
ary War, and a list of those 
relating to the city of Bos- 
ton. The larger list of maps relating to America 
in books now forms a document of eighteen hundred 
typewritten pages, which will later be offered for 
publication under authority of Congress. The number 
of pieces of music now in the Department, including 
duplicates, amounts to 277,465. The total number of 
prints in the collection is now stated to be 70,823. The 
reading-room of the library has been frequented by 
121,270 persons, the largest number being on February 
4, 1899, when there were 962, and the smallest number 
on a half-holiday, when there were 41 readers. The 
number of books and periodicals supplied was 297,662. 
The reading-room for the blind is opened every day 
from nine to four, and from October to July there have 
been on each afternoon except Wednesdays readings, 
and on every Wednesday musical recitals. The read- 
ers and musicians are volunteers. During the year it 
has been visited by 31,000 persons, of which 7,025 have 
attended the readings and recitals. The number of 
blind in the District of Columbia is, of course, limited, 
so the importance of a library of this type lies not so 
much in the persons directly reached as in the demon- 
stration that it offers. The whole library is now in 
regular receipt of 3,641 periodicals. 



An important deposit of good lignite has been dis- 
covered in Russia. 



Death of Leandcr J. McCormlck. 

Leander J. McCormick, an inventor of harvesting 
machinery, died at Chicago, February 20. He was 
born in Virginia in 1819, and became associated 
with his father in the reaper manufacturing industry 
at. an early age. In 1847, he engaged in the manufac- 
ture of reapers with his brother at Cincinnati, and in 
1848 went to Chicago where he superintended the 
manufacture of the machinery. He made many im- 
provements in the machine which made his family 
famous. In 1871, he presented an observatory to- 
gether with a 24-inch refracting telescope to the Uni- 
versity of Virginia. 
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A CHEMICAL GROWTH. 

BT OUST AVE MICHAUD, D.8C. 

A curious experiment which any one can perform at 
the cost of a few cents is herewith explained and repre- 
sented : 

Buy one ounce of liquid sodium amalgam, a sheet of 
aluminium costing a few cents, and about six inches of 
stout copper wire. With a file sharpen one end of the 
copper wire, so as to give it the shape of a pencil. Rub 
off the surface of the aluminium plate with a knife just 
before beginning the experiment. 

Dip the pointed end of the wire into the amalgam, 
and, after removing it covered with the liquid alloy, 
write or draw on the aluminium plate. Dip your wire 
into the amalgam from time to time, just as if you were 
writing with pen and ink. Never mind the fact that 
your ink is a metal, your pen a metal, your tablet a 
metal, and that your pen seems to write nothing but a 
few scratches on your tablet. Finish your work and 
then watch and see what happens. 

The lines just traced by your pen will suddenly as- 
sume a dull, whitish tint, contrasting with the bright- 
ness of the metal. Then they will rise above the 
metallic surface at the rate of about one inch an 
hour. In less than five minutes your drawing will be 
in strong relief. You may wipe out the white sub- 
stance which has 
thus sprung from 
the metal, it will de- 
velop again with the 
same vigor, as would 
some kind of mush- 
room gifted with the 
rather abnormal 
property of thriving 
on metallic ground. 

These white forma- 
tions consists prin- 
cipally of alumina. 
The cause of their 
growth is the forma- 
tion of an amalgam 
of aluminium, in 
which that metal is 
in a molecular state 
altogether different 
from that in which 
it exists in its co- 
herent form. Al- 
though mercury has 
less affinity for oxy- 
gen than aluminium, 
as soon as an alloy 
of the two metals is 
made, aluminium 
loses its previous 
chemical inertia and 
undergoes a slow 
combustion, the pro- 
d u ct of which is 
alumina. 

Sodium plays no 
direct part in the 
reaction, yet with- 
out it, I found it 
difficult to get the 
mercury to adhere 
to the aluminium. 
Sodium facilitates 
also the adhesion of 
mercury to the cop- 
per wire. The best * 

results are obtained in damp weather. If the air is 
dry at the moment of the experiment, results just as 
good will be obtained by breathing gently from time 
to time on the drawing, so as to slightly moisten the 
amalgam of aluminium. 



great contrast, in other words very extreme high 
lights on one side and correspondingly deep shadows 
on the other. In order to procure a plate that would 
be admissible to the columns of the paper it was neces- 
sary to overcome this defect by reducing the intensity 
of the light portions of the photograph and lighten- 
ing the portions in deep shadow. 

With his work thus mapped out for him the photo- 
engraver first procured the original negatives ; then 
by means of aniline coloring matter, which was put 
on the reverse or glass side of the negatives over the 
clear portions which produce in the photograph the 
deep shadows, he increased the actinic density of the 
negatives in their shadow portions and was thereby en- 
abled to produce prints in which there was less con- 
trast between light and shade, bringing out details 
that were entirely missing in the dark portions of the 
original photographs. This operation caused the 
words "Scientific American" to fade away until 
they were too faint for reproduction. The parts of the 
original photos in which the aluminium plate with the 
raised lettering were reproduced with the required 
depth of tone, were then cut out and neatly pasted 
over the same parts of the new photographs. Then 
the half-tones were made with the results shown. The 
results clearly justify the pains that were taken, and 
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notified by letter, and it remains to be seen if they will 
mend their ways. Trial grounds for seeds are located 
at Kensington, Md. The work of seed and plant in- 
troduction has been attached to the division of botany 
in order to avoid multiplicity of supervision. During 
the last year explorers have been sent to Russia to 
secure superior varieties of cereals resistant to cold, 
draft, and fungous diseases. A specialist has bern 
sent to Japan to secure a variety of rice suitable for 
cultivation under the new system developed in South- 
western Louisiana, in particular a high-milling quality 
as described in Scientific American Supplement 
No. 1257. Another expert investigated the agriculture 
of the Mediterranean region and secured a stock of fig- 
fertilizing insects for the Division of Entomology as is 
also described in Supplement No. 1257. Others vis- 
ited South America and other points. 

A testing garden has been secured on the Potomac 
flats, through the courtesy of the War Department, 
where observation may be had of plants introduced 
from foreign countries. There is wide-spread interest 
in the economic plants of the tropics and in tropical agri- 
culture. The botanist of the division is Frederick V. 
Coville, Esq. 




1.— A CHEMICAL 



GBOWTH— FIVE 
WRITING. 



MINUTES AFTER 



2— HALF HOUB AFTEB WRITING. 



The owner of a coal tract near Pittsburg is build. 

ing a model mining 
town with a view to 
supplying 3,000 
workmen with all 
possible benefits at a 
minimum of expense. 
The houses will be 
built only of brick or 
■ stone, and will stand 
on a quarter-acre lot, 
with flower-beds and 
hedge in front, li is 
arranged that the 
houses shall be 
owned by the indi- 
vidual miners when 
they can pay for 
them, and the min- 
ers are to run the 
village themselves, 
and the stores are to 
be managed on the 
profit-sharing plan. 
Several model indus- 
trial towns have been 
built, but they have 
always been man- 
aged on the paternal 
system which has 
usually ended in 
failure. 





The Current 
plement. 



Sup- 



3— A FEAT 



IN HALF-TONE- 
PHOTOGRAPH. 



THE OBIGINAL 



4— ORIGINAL PHOTOGRAPH BEFORE MANIPULATION 



A FEAT IN HALF-TONE WORE. 

The editor is frequently supplied with good matter 
accompanied by such poor illustrations as to render 
the article, as a whole, unavailable for publication. In 
such cases he occasionally invokes the aid of the photo- 
engraver whose skill enables him to present a credita- 
ble half-tone from a poor photograph. A case in point 
is the article on the " Chemical Growth " found on this 
page. In this case the illustrations which present so 
satisfactory an appearance were made from the same 
negatives used for the illustrations accompanying this 
article. It can be seen in the annexed cuts, that the 
photograph was printed with the idea of bringing out 
to the best advantage the words " Scientific Ameri- 
can" which illustrates the phenomenon described in 
the experiment, the face of the child and the other de- 
tails being sacrificed to this main feature. This illus- 
tration was prepared from the author's photograph, 
and is a faithful reproduction of the original as it ap- 
peared when placed in the editor's hands. To an em- 
phatic " that won't do " from the editor, the photo-en- 
graver answered by sending in the plates accompany- 
ing the article on the " Chemical Growth." The de- 
fects in the original photographs were due to the fact 
that the subject was unevenly lighted, producing too 



it will be of interest to those who have made a study of 
such work to know that the plate was not "touched 
up" but that the hair of the little girl, the texture of 
the wall paper, and the fabric of the table cover are 
all brought out by manipulating the original negative 
in the manner described and that the artist's brush 
was not made use of except for the purpose of modify- 
ing the shadows of the negative. 



The 



Work of the Division of Botany of the 
Department of Agriculture. 

The Division of Botany of the Department of Agri- 
culture is performing a most valuable work. The many 
deaths of human beings and farm animals caused by 
poisonous plants justify continued work by the divi- 
sion. During the fiscal year ending June 30, i899, 
67 cases of poisoning were investigated, 41 pertain- 
ing to man and 26 to farm stock. The fatalities in- 
cluded over four thousand head of farm animals and at 
least twenty-one persons. The death rate of human 
beings in the United States from poisonous plants is 
twice as great as the average death rate in England 
from the same cause. This is unquestionably due to a 
lack of proper knowledge about poisonous plants. 
This is supplied by Bulletin No. 20 entit'ed "Principal 
Poisonous Plants of the United States.'" 

Under the authority of the law authorizing the Secre- 
tary of Agriculture to purchase seeds in the open mar- 
ket, test them at his discretion, to publish the result of 
the tests including the names of the dealers, several 
hundred tests were made and the delinquents were 



The current Sup- 
plement No. 1202 
has a number of art i- 
cles of remarkable 
interest. " The Ar- 
row Point Spear- 
heads of Prehistoric 
Times " is a brief re- 
view of a paper con- 
tributed by Prof. 
Thomas Wilson to 
the report of the United States National Museum. The 
"Cruise of the 'Albatross'" is Prof. Agassiz's third 
letter from the "Albatross" to the Hon. George M. 
Bowers, United States Fish Commissioner of Fish and 
Fisheries. " The Increasing Productiveness of Labor, 
the Result of Invention " is by Francis H. Richards. 
" Santa Ana Canal," describes an important engi- 
neering work and is fully illustrated. "Are Further 
Experiments Needed for Determining the Atomic 
Weight of Oxygen " is by Prof. Edward W. Morley. 
" The Origination of Printing Types by Photographic 
Methods " is by Thomas Bolas. " Working Drawings 
of an Electric Cab " deals with the carriage portion of 
an electric carriage of the latest style. " Pictures Pro- 
duced on Photographic Plates in the Dark " is by Prof. 
William James Russell, Ph.D. 



Contents. 

(Illustrated articles are marked with an asterisk.! 



Air, dissociation of 147 

Algol, new variable star in 148 

Ambulance, electric automo- 
bile* '. 148 

Beet sugar industry 147 

Bridge. Alexandre* 145, 149 

Coal production 148 

Consular reform 146 

Cruiser " Albany '■* 152 

Decimal instruments, French... 148 

Electrical notes 151 

Engineering notes 151 

Horseflesh in America 147 

Inventions exhibited at Paris, 

protect ion of 146 

Kromskop, improved 146 

Lakes, commerce of the Great.. 150 



Magnetic field, radio active mat- 
ter in* 1~n 

Paintings, mural lr.t 

Patents, report of commissioner 

of 146 

Patrol wagon, automobile* 148 

Production, hand and machine 

compared 146 

Rails, anch or for* 149 

Roentgen rays as a depilatory... 153 

Science notes 151 

Scientific American in Germany 

and Austria 15.1 

Snow fighting on third rail* 15.3 

Stove and furnace heating* 149 

Torpedo practice* 152 

Trees, California big 147 



156 



Scientific Skmtitm* 



March io, 1900, 



RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

COTTON-SEED PLANTER— jam eb f. ualdwell, 

Winnsborough, S. C. The machine is of that class em- 
ployed for planting cotton-seed at regular distances 
apart and in uniform quantities, so as to avoid the ne- 
cessity of chopping out the rows of cotton-plants after 
the plant has grown. The invention is an improvement 
upon a similar apparatus devised by the inventor and is 
so constructed that the seed will be better agitated in the 
hopper and more positively fed to the seed-drop wheel. 
The seed-drop wheel is provided with integral pockets 
and with an improved means for locking pistons in 
the pockets, so that any number of pockets may be 
closed for any length of time. A single drive-belt 
actuates the stirrers and the seed-drop wheel. 



Bicycle-Appliances. 

SUPPORT AND LOCKING-DEVICE FOR BICY- 
CLES.— Shanker Aboji Bhise, Bombay, India. This 
invention provides a very ingenious means for support- 
ing a bicycle when not in use and for locking it when 
thus supported. The invention furthermore provides a 
means for operating the supporting and locking mechan- 
ism automatically. It is claimed that the support can be 
applied to any bicycle without injuring the frame. The 
improvements can be profitably used as a support for a 
bicycle indoors, as well as on the road, and thus dis- 
pense with a special stand for the bicycle. The device 
can be easily removed and taken to pieces for necessary 
repairs. 



Engineering-Improvements. 

STEAM-BOILER.— Maurice A. Cooke, Nashville, 
Tenn. The boiler is of the porcupine type, and is com- 
posed of an outer and inner shell joined at their lower 
ends to form an annular water-space. A central tube 
closed at its lower end depends from the top of the inner 
shell, the tube being provided with radial tubes having 
horizontal partitions causing a more efficient circulation 
of the water. A return pipe leads from the bottom of 
the tube and extends outside of the shells; and an out- 
going pipe lead3 from the annular space between the 
shells. The boiler is cheap and is not liable to leakage 
due to expansion and contraction of its parts. The por- 
cupine tubes catch all the soot; and the flames in parsing 
among the tubes burn the soot, so that tubes need not 
be scraped. 



wheel-shoe into frictional contact with the car-wheel. 
The rail-shoe is actuated to apply the wheel-shoe and is 
itself subsequently applied to the rail. A valved sand- 
ing-device is carried by the rail-shoe and is adapted to 
open when the rail-shoe moves toward the rail. 

FLAGSTAFF.— George R. Clifford, Vancouver, 
Canada. Fault has been found with the ordinary form 
of railway flag which is planted by workmen along the 
track, because the flag hangs in folds around the staff 
and does not lie out in position to be clearly observed. 
To overcome this disadvantage, the inventor susppnds 
the flag, being suspeuded, from an arm projecting later- 
ally from the staff. When the flag is not in use the arm 
is permitted to fall down beside the staff. 



Mechanical Devices. 

DOOR-CLOSER— James E. McFeely, Pueblo, Colo. 
The object of the invention is to provide a simple and 
inexpensive device which can be attached to any swing- 
door and which during the opening of the door, stores 
up sufficient power to close the door automatically. The 
device consists essentially of an incased wheel which is 
attached to the door and which winds up a spring as the 
door is opened. As the door is released, the relaxation 
of the spring will close the door. 

AUTOMATIC STOP FOR MILLS. -Alexander S. 

Martin, Willard, Ga. The invention provides a device 
for stopping water mills when the supply of material 
to be ground runs out. A tripping-shaft has one end 
movable transversely of the shaft's axis. A crank-arm 
is mounted on the movable end. The power-shaft has 
an arm adapted to engage the crank-arm, when the 
tripping-ehaft is at one end of its transverse movement. 
The tripping-shaft and catch are connected; and a band 
or cord holds the tripping-shaft away from the power- 
shaft. In the feed-hopper a band lies as a loop and is 
engaged by the grain flowing therethrough to hold 
the tripping-shaft disengaged. When the grain ceases 
to flow, the grinding-mechanism is automatically stopped 
by the release of the tripping-shaft and the closing of 
the gate. 

MANIFOLDING-MACHINE.— Charles Lohrman, 
Brooklyn, New York city. The inventor has devised a 
simple and compact machine upon which bills, invoices, 
and other memoranda can be simultaneously produced in 
triplicate upon a single sheet. The machine is so con- 
structed that the folded machine to be written upon can 
be quickly placed in position and removed without in- 
jury, and that the ribbon-carrying spools are readily ac- 
cessible and adjustable from the exterior. 

BOBBIN-MAKING MACHINE. - Alexander M. 
Grimond and James Crighton, 29 Rose Street, Dun- 
dee, Scotland. This invention is a machine for making 
or forming bobbins from blanks or comparatively rough 
pieces of wood in a more simple and expeditious manner 
than has hitherto been possible. The gist of the inven- 
tion is found in suitably assembling and arranging in 
one machine the necessary parts for boring and turning 
or similarly forming the bobbins at one operation or 
handling. 

WIRE-FENCE MACHINE-James K. Thoma, Win- 
field, Kans. The machine is provided with means for 
the independent manipulation of any one of the wires 
required in the construction of a fence and for the bear- 
ing engagement of the machine with a convenient fence- 
post. On the frame of the machine a winding apparatus 
is mounted, connected with a clamp serving to engage 
and haul the wire. The wire-reel is carried on the 
frame, permitting the wire to be paid out as the machine 
advances along the fence-line. The clamp and winding 
devices serve to haul and stretch the wire. 

Kail way- Appliances. 

BRAKE.— William F Trexler, Allentown, Penn. 
The brake is designed for use upon ordinary vehicles as 
well as upon railway and tramway cars, and is arranged 
to brake the rotating part without much exertion od the 
part of the operator. A cable is wound several times 
about the shaft; and on the shaft a brake-shoe, con- 
structed of independent sections, is loosely mounted. 
The sections have spiral grooves on their peripheries, in 
which grooves the cable is secured. The sections are of 
such number that some of them "will lie alongside of 
others when the cable is wound on the shaft, whereby 
tension on the cable will bind the sections and force 
them laterally aeainst each other. 

CAR-BRAKE- Frank S. Snyder, Newburg, N. Y. 
The car-brake is provided with a wheel-shoe having a 
limited movement in a casing. A rail-shoe moves the 



miscellaneous Inventions. 

GARMENT-FORM.— Ella M. Schrader, Seattle, 
Wash. The dress-former is made of a rubber cover 
which, when filled with air, conforms with the shape of 
the garment to be made. Upon the cover a restrainer or 
lining, made according to measurements, is fitted. When 
fully expanded, the cover causes the restrainer to assume 
the form desired, hence rendering it unnecessary to fit 
the garments upon the person. The former is collapsi- 
ble and takes up but little room when not in use. 

FRAMING-JOINT.— Edward E. Squires, Seattle, 
Wash. The framing-joint, for use in the making of 
doors and the like, has one member formed with a tenon 
and with copings. The tenon is reduced at. the base; 
and the other member is formed with a longitudinal 
groove shaped to correspond with the tenon and pro- 
vided with clamping-jaws at the outer sides of the 
groove. The jaws are adapted to lock over the tenon; 
and the copings are arranged to engage the clamping- 
jaws. 

ACETYLENE-GAS GENERATOR. — Charles C. 
Stewart and George C. Updegraff, Hutchinson, 
Kans. This invention is an improved generator of thai 
class in which' the carbid is discharged in small quanti- 
ties into an excess of water. The apparatus comprises a 
water-sealed gasometer-bell and generator-tank into 
which the carbid is automatically discharged by mechan- 
ism operated by the rising and falling of. the gasometer. 
The carbid-feeding device is provided with a feed-oper- 
ating lever actuated as the gasometer falls by an arm 
pivoted to the gasometer-bell. Stops limit the drop of 
the arm relatively to the bell; and a fixed stop engages 
the arm to check its fall and free it, as it is moved by the 
continued fall of the bell. 

ACETYLENE-GAS MACHINE.-James Walton, 
Phoenicia, N. Y. The gas-machine has a water-tank in 
which a generator-cylinder is vertically movable. A 
jacket is carried by and surrounds the cylinder. A dis- 
charge-pipe leads from the upper portion of the cylinder 
to a point near the lower end of the cylinder. Another 
discharge-pipe receives the gas from the first-named 
pipe; and a water-chamber in the lower portion of the 
water-tank receives the discharge of the last-named 
pipe. There are no pressure-actuated valves. An excess 
of gas-pressure is automatically relieved and discharged 
into the outer atmosphere. 

GASOMETER. — James Walton, Phoenicia, N. Y. 
This gasometer is provided with ingenious means for 
preventing an explosion when the pressure is excessive. 
A stationary pipe extends upwardly from the top of the 
bell and has a port below its closed end. When the bell 
rises above a predetermined height, the port is uncov- 
ered and the excess gas allowed to escape. When the 
pressure is relieved, the bell falls, and the port is cov- 
ered. The gasometer is particularly serviceable in 
acetylene- machines and is applicable tothe generator de- 
scribed in the foregoing notice, patented by the same in- 
ventor. 

AUTOMATIC CUT-OFF AND FILTER — Marcel- 
lus M. Hitt. Luray, Va. The rain which firet falls 
from a roof carries along with it much dirt, whereby it 
is rendered unfit for drinking. On a water-tank or re- 
ceptacle a pivoted cut-off is mounted and a filter is ar- 
ranged comprising inclined conductors. The interme- 
diate filter-section has a discharge-slot in its bottom. 
The filter-section is counterbalanced by a water.recepta- 
cle also having a discharge-slot in its bottom. The ap- 
paratus constitutes an efficient automatic cut-off for the 
first dirty-water and an equally efficient filter for the 
clean water following the first wash. The device re- 
adjusts itself automatically after every operation. 

GRATE FOR ZINC-FURNACES.-John D. James, 
Pulaski, Va. The inventor has provided a new form of 
grate-bar and devised a method of operation, which not 
only relieves the workmen from the influence of the 
heat, but also so changes the natnre of the clinkers that 
they are no longer hard and vitreous, but are maintained 
in the spongy, frangible nature in which they are form- 
ed. They are hence easily disintegrated and removed. 
The grate is constantly suffused on its upper surface 
with a rapidly-evaporating film or spray of water, the 
influence of which extends in the form of a spray to a 
lower stratum of coke and the clinkers. A great reduc- 
tion of temperature is obtained; and the clinkers are 
changed as described. 

WAGON-BRAKE— Septimus T. Williams, Beaver 
Dam, Ky. A brake-bar is arranged to rotate upon its 
axis and is connected with a fixed part of the wagon- 
frame by a rope or chain in such a manner that upon 
rotating the bar, the chain is wound up and the bar 
thereby brought into contact with the wheel. The par- 
ticular form of brake devised by the inventor relieves 
the hounds and coupling-pole of all strain, in which im- 
portant respect the invention differs from others of like 
natnre. 

CARTRIDGE-BELT. -Dr. Edward T. Gibson, U. S. 
A., Fort Meade, S. D. In the cartridge-belts, of the kind 
now in use in our army, the web tubes when new retain 
the cartridges fairly well; but soon they expand, and the 
cartridges are no longer securely held. The new style 
of cartridge, by constant removal and replacement, 
hastens this expansion more than the old style. To 
avoid the necessity of modifying all the belts now in 
use, Dr. Gibson has devised a simple wire frame which 
can be attached to the belt and which holds the car- 
tridge in place. No special instruments are required; 
any soldier can apply the holder to his belt. 

TUBE OR FLUE-CUTTER.-Isidor J. B. Hanten 
and John J. Kranz, Watertown, S. D. This invention 



is an improvement in tube-cutters for cutting off boiler- 
tubes. A hollow fitock has near its outer endfa threaded 
bearing. Tong-like arms are pivoted within the stock at 
a point between their ends and have their outer ends 
provided with cutters arranged to operate when their 
inner ends are spread apart. A spreading-wedge oper- 
ates between the inner ends of the arms; and a shaft is 
threaded in the bearing of the stock and arranged to 
spread the arms. 

MACHINE FOR SORTING STEEL BALLS.— Fried- 
rich Schunk, Schweinfurt, Bavaria, Germany. Cracked 
and defective steel balls have hitherto been separated 
from the good by means of a magnifying glass— a pro- 
cess most laborious and tediouR. Sometimes the cracks 
are so fine that they cannot be detected even by the aid 
of the glass, so that often defective balls have been inad- 
vertently used in bicycle bearings. To obviate this diffi- 
culty, the inventor causes the balls to fall L upon a steel 
ring surrounded by an adjustable barrier. The good 
balls will bound over the barrier, the bad balls will fall 
back. 

PAPER-HOLDER. — Henry Tendick, Manitowoc, 
Wis. This device holds paper of various sizes, particu- 
larly paper used for wrapping packages in stores. The 
device can be slid in and out relatively to the counter to 
which it is attached, thus not only making it convenient 
for a salesman quickly and readily to secure any desired 
sheet of paper, but keeping the paper clean and in good 
condition and preventing the waste which occurs when 
the paper is left loose or in piles on a counter. A cord- 
holder is used in connection with the device and also a 
sponge-holder, so that the fingers can be moistened in 
order more firmly to grasp the paper. 

COPYING-PRESS. — Alberto Poblete t Garin, 

Salamanca, Chile. This invention provides a contriv- 
ance which will enable the operator to exert a nniform 
pressure, so as to secure a perfect copy. The inventor 
inserts a wedge-shaped, pneumatic cushion between the 
leaves of a book, which cushion receives and transmits 
the applied pressure. An increase in the size of the 
surface to which the pressure is to be applied will neces- 
sitate only an increase in the dimensions of the cushion, 
but will not necessitate an increase in the pressure to be 
applied, since the pressure is transmitted undiminished 
to all parts of the cushion, whatever its size. 

GAME-APPARATUS- Joseph H. Eller, Lexing- 
ton, Ohio. The apparatus is an attachment for pool- 
tables, and the game to be played is in the nature of 
bagatelle. In playing the game a cue is used. A large 
measure of skill is involved, since cushion-shots must be 
made. 

if. BASKET FOR PACKING FRUIT.-Austin B. Cul- 
ver, Westfield, N. Y. In this basket the usual cover 
hooks or wires are dispensed with ; and the handle is so 
placed with relation to the body and the cover, and the 
cover Is so related to the handle, that one will serve as a 
lock to the other. The handle can be sprung without a 
tendency to loosen its fastenings and without detriment to 
the body of the basket. When the handle is depressed 
or sprung, the cover will be released so that it can be 
partially or wholly removed, enabling the fruit to be 
conveniently inspected. 

TRACE-HOLDER FOR SINGLETREES.— Law- 
rence M. Campau, 123 E. Congress Street, Detroit, 
Mich. The singletree is provided with a recess designed 
to receive the trace, which recess, when the singleteee is 
passed through the eye of the trace, is covered by the 
holder. When the holder is carried to retaining position, 
the recess is exposed and automatically receives the trace. 
By this means a double hold is provided for the trace, 
the recess and the holding device coacting to retain the 
trace in position. 

SNAP-HOOK.— Jacob E. Vannote, Lakota, N. D. 
The invention provides a simple form of snap-jhook, 
which can be used in connection with harness to attach 
the driving-reins or a hitching-strap to the rings of a 
bridle-bit. The snap-hook is constructed so that no 
springs are necessary and so that the snap automatically 
locks and does not accidentally unlock while in use. 

SCAFFOLD OR PORTABLE TRESTLE.— Thomas 
Milne, Sandon, British Columbia, Canada. This exten- 
sion or adjustable scaffold is designed for the use of car- 
penters, plasterers, bricklayers, and other house mechan- 
ics. The scaffold is adapted for adjustment, and hence for 
extension or contraction vertically and horizontally. A 
special feature of the invention is the adaptation of the 
parts of the trestle for detachment ; another is the pro- 
vision and peculiar construction of metal castings for 
holding and connecting the various wooden portions or 
bars composing the frame proper of the scaffold or 
trestle. Special castings hold the planks laid on the 
scaffold or tresle. 

CLOAK OR SKIRT RACK.— Adolph Greenspan, 
Bowling Green, Ky. The display rack is designed to 
display coats, cloaks or skirts, and is extensible, laterally 
so as to accommodate garments of all ordinary sizes. 
The cloaks and skirts are hung on a rotary frame secured 
to opposing stub-spindles, witb which disks turn. The 
disks are spring-pressed into engagement with the 
standard, so as to lock the frame. 

APPARATUS FOR USE IN WRITING.-Benjamin 
F. Robinson, Margaret. W. Va. This invention pro- 
vides means by which motions of large scope can be re- 
duced so that the muscles can have a large movement or 
sweep in forming the letters or characters, the letters or 
characters being inscribed on a reduced scale. The in- 
ventor believes that motions of large scope are more 
conducive to muscular development and general health 
than more delicate motions. 

ACETYLENE-GAS MACHINE.— Charles E. Ross, 
Lincoln, Neb. The machine can be used for both port- 
able and stationary lighting, in which the weight of the 
water is used to keep a sufficient pressure on the gas and 
automatically moisten the carbid to maintain a proper, 
volume of gas. The machine is very simple and is not 
provided with any derangeable automatic valves or 
levers. 

CHOKE-BORE FORMING DEVICE.— Alfred G. 
Adelman, Bmse, Idaho. The device is intended to oe 
used by gunsmiths for all gages of breech-loading guns 
in which the "choke " has been shot out or become 
what is termed " scatter-gun. 1 ' No metal is removed 
from the barrel, as with inside boring tools. The device 
is especially applicable to guns chemically-treated to* 



prevent rusting. The device is portable, and is adjust- 
able to all gages and lengths of breech-loading barrels. 



Designs. 

HOOK— James B. Carolin, Newark, N. J. The 
hook is designed to be used in connection with hosiery 
supporters, and is characterized by the cheapness and 
simplicity of its construction. 

PAPER-BOX BLANK.— George A. Colgan, Brook- 
lyn, New York city. When folded this blank forms a 
box which is exceptionally strong and durable. 

NETTING —Solomon M. Bloch, Manhattan, New 
York city. The netting is a veil for ladies, embellished 
by cob-web ornaments. 

GAME-BOARD.— James A. Varnum, Boston, Mass., 
and Albert C. Warren, New London, Conn. Within 
the octagon board is arranged a border forming a cross ; 
and in the cross are a number of squares alternating 
in color ; while perforations are located at the corners of 
the squares. 

Note. — Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS ETC. 

Estimating Frame and Brick Houses. 
By F. T. Hodgson. New York : David 
Williams Company. 1899. lGino. 
Pp. 147. Price $1. 

An eminently practical book for the builder. Tbe 
author writes with authority and he shows an apprecia- 
tion of precisely the information desired by builders and 
young architects. 

Consumption and Chronic Diseases. 
By Emmet Densmore, M.D. Brook- 
lyn: The Stillman Publishing Com- 
pany. 1899. 16mo. Pp. 198. Price 

$1.25. 
The present volume deals with a hygienic cure at pa- 
tient's home of incipient and advanced cases. It is a 
popular exposition of the "open-air treatment" with 
latest developments and improvements. The method 
seems to be a common sense one although we cannot pro- 
nounce upon the merits of medical treatments. 

The Practical Engineer Pocket 
Book for 1900. Manchester, Eng- 
land. 1900. 24mo. Pp. 438. Full 
leather, gilt. Price 60 cents. 

We have already commented upon the cheapness of 
English pocket books for engineers. The one before us 
is an admirable book and will be useful in any office or 
drawing-room where calculations are being carried on. 
The tables are of special value to mechanical engineers 
and their selection is admirable. 

Mulhall-Harper Comparative Sta- 
tistical Tables and Charts of 
the Commerce of the World. 
Compiled by William Harper. Phila- 
delphia : Commercial Museum. 1899. 
Tables and colored plates. 
The Chief of the Bureau of Information of the Phila- 
delphia Commercial Museum has compiled a very signifi- 
cant series of tables accompanied by graphic representa- 
tions which show in an adequate and easily understood 
manner the wonderful growth of the commerce of the 
world for the last seventy years. The commerce of the 
United States naturally receives full attention. 

The Genesis of Petroleum and 
Asphaltum in California. By A. 
S. Cooper, State Greoloeist. Sacra- 
mento. 1899. Pp. 89. 
An excellent discussion of this subject by a competent 

authority. 

Popular Stairbuilder and Carpen- 
ter's Hand Book. By William 
Peoples. New York : David Williams 
Company. 16mo. Pp. 260, 52 plates, 
full leather. Price $2.50. 

It embraces carpenter's and stairbuilder's geometry, 
problems, conic sections, cylindric sections as applied in 
the construction of the wreath- post of hand-rail, rules 
for the measurements of surfaces, the construction of 
ladders, box stairs, roofing, etc. It is a useful book and 
the form is compact. 

The Cornice Workers' Manual. By 
Sidney P. Johnston. Chicago : The 
American Artisan. 1900. 12mo. Pp. 
234. Price $3.50. 

Any volume on metal plate work which will tend to 
economize the labor of the worker in sheet metal will, 
we are sure, be appreciated by all practical men. The 
work before us is thoroughly adapted for its purpose. 
Some of the illustrations might have been on a larger 
scale as at present the figures are very trying to the eyes. 

Williams 1 Portfolio of Plans. De- 
signed and published by Charles H. 
Williams, Architect, Pardeville, 
Wis. 

Corn Trade and Options Market 
Considered in Relation to Social 
Economic Problems. By F. Ham- 
mesfahr. New York : (r. E. Stechert. 
1899. Pp. 106. Price 50 cents. 

Houses for the Country and Suburb. 
Bv William Dewsnap, 150 "Nassau 
Street, New York, Quarto. Pp. 36. 
Price $1. 

Compound Engines. By James Tribe. 
Racine, Wis. 1899. 18mo. Pp. 137. 
Full leather, flexible. Price $1.50. 

The principal portion of this treatise first appeared at 
various times in a technical paper and the articles were 
received with go much favor that the author has collected 
them and has added to and revised the matter so as to 
.make a valuable little book dealing in an eminently prac- 
tical way with a rather difficult subject. The explana- 
tions are very practical and the higher mathematics are 
eschewed. 
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^Business and ^Personal. 



Marine Iron Works. Chicago. Catalogue free. 

For mining engines. J. S. Mundy, Newark, N. J 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. VVaterbury Button Co., W aterb'y, Ct. 

Metal Novelties wanted. Bliss Metal Co., Prov., R. I. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Variek Sts., N. Y. 

Kerracute Machine Co.. Bridgeton.N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celeorated " HornsDy-Akroyd " Pateut Safety Oil 
iCngnie is built by the De La Vergue Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

The best book for electricians and beginners m elec- 
tricity is '" Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 301 Broadway, N. Y. 

IV - Send for new and complete catalogue of Screnuflc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TU CORRESPONDENTS. 

Names and Address must accompany all letter? 

or no attention will be paid thereto. This is for oiu 

information and not for publication. 
Itclereuces to former articles or answers should 

give aate of paper ana page or nuniner of question. 
Inquiries not answered in reasonable time should 

oe repeated ; correspondents will bear in mind thai 

■some answers require not a little research, and. 

though we endeavor ro reply to ail cither by lettej 

or in 'his department, each must take his turn, 
lEuyorM wishing to purchase any article not advertised 

in our columns will be furnishe* with addresses of 

houses manufacturing or carry in? the same. 
Special Written 1 ii(onii:t< ion on matters ol 

personal rather than ge'ieral interest cannot be 

expected without remuner iti.in. 
Sclent i fie A mericaii supplement h rcferreo 

to may be bad at the office. Trice 10 cents each. 
Ifiooks referred Lo promptly supplied on receipt of 

price. 
HI i intra I w sent £or examination should be distinctl> 

uv.irkea or labeled. 



(7833) J. P. O. writes : I am about to 

construct a motor and battery about ^ horse power. 
Would you please give me some instructions? A. If you 
wish to build a motor and battery, you shonld find the 
plana of the sort of machine you want, study these thor- 
oughly and follow them carefully. Do not change them 
in any way. You cannot improve them, and any change 
you may make will be for the worse. We can recom- 
mend the motor and battery described in Parkhurst's 
" Motor Huilding for Amateurs, 1 * which we can furnish 
you for $1 by mail. 

(7834) J. S. G. asks: 1. In making the 

induction coil in Supplement, No. 1G0. where can I get 
the vulcanite cylinder or the vulcanite to make it with ? 
A. Vulcanite can be purchased at any electrical supply 
store. Ask for hard rubber. The copper bars are of 
hal f their real size in the drawings. They may be of 
almost any size if stiff enough to close it tightly against 
the commutator. 2. How large do the copper bars 
L M have to be, and will it work without the commutator 
and the condenser ? If so, how differently will it have 
to be made ? A. A commutator is very desirable in order 
to reverse the current. A condenser is necessary if you 
wish the coil to give any spark. 3. Where can I get the 
firenet battery cells for it? A. You do not need Grenet 
cell?, a bichromate cell, such as is described in Supple- 
ment, No. 792, price 10 cents, will be better than the old 
Grenet. Both use the same materials. 

(7835) \V. E. G. writes : I read of a prep- 
aration for mildew-proofing sails and think it was in 
one of the Scientific Americans. Can you advise me 
which one it was in, also if it discolors the sail in any 
way. A. Saturate the cloth in a hot solution of soap (J4 
pound to a g'lllon of water) ; wring out and digest it for 
twelve hours in solution of J4 pound alum to I gallon 
of water. Treatment with strong aqueous solntion of 
alum or lead acetate answers very well. 

(78:'(>i T. B. asks : What horse poweren- 

ginc will it require to melt apiece of iron weighing 10 
pounds by electricity anil the nse of electrodes. Bay in 
two or three minutes time ? This iB merely an example. 
If it could not be done in that time give me your best 
idea? A Theoretically about 40 horse power would be 
required if there were no loss of heat at all. We cannot 
tell any nearer than that since it is not staled in what 
shape the iron is nor what its resistance is. Practically 
more than this should be provided, since Iobb by radia- 
tion will be considered. 

(7837) W. P. R. asks : Would there he 

any sound if there were no ears to hear it ? A. The 
word "sound " has two senses. One is the sensation in 
the ear which produces hearing. In this sense there is no 
sound where there is no ear. The other sense is the reg- 
ular vibration of matter which would produce a sensa- 
tion in an ear. This exists whether there is an ear to re 
ceive it or not. The word is thus used for both the 
cause and its effect on the senses of man. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBRUARY 27, 1900. 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.! 



Acid, acetyl salicylic, F. Hoffmann 044.077 

Acid, making phthalic, E. Sapper (144,331 

Agricultural implement, W. T. M. Brunnemer 

(144,317, (144.318 

Air compressor, marine, J. F. Place 644,093 

Air meter. S. L. Terry (144,340 

Air or other liquid gases, receptacle for holding 

and storing liquid, O. P. Ostergren (144,259 

Alarm. See Burglar alarm. Overflow alarm. 

Animal trap, J. H. Theuret 644,377 



Ash or garbage receptacle, G. C. Witt 

Axle, P. C. Foskett 

Axle. A. O. Glore. . 

Axle and wheel, J. S. Durning 

Axle box. II. Guunni 

Bag frame catch, B. voni Eigen 

Bake pan. M. Browne 

Baling press, E. Bayars 

Band cutter and feeder, P. N. Peterson 

Barber chair, J. B. Lowry 

Batteries, manufacture of lead pyroxid and its 
application to electrical storage, H. Beckmann 

Battery connecting plate, storage, H. G. Osburn.. 

Bearing, H. B. Gillette 

Bearing, ball, C. E. Gates 

Beer dispensing apparatus attachment, W. Hand- 
ler 

Bell, bicycle, E. D. Rockwell 

Belt, apparel, M. Koch 

Bending and forming machine, M. L. Keyes 

Bevel mitenng attachment, W. Danielson 

Bevel edges, device for cutting, G. H. Whaple. ... 

Bicycle carousel, T. B. Tfimey 

Bicycle driving gear mechanism, G. \V. Deat'en- 
baugb 

Bicycle support, W. H. Hart, Jr (144,073, 

Bicycle supporter, H. R. Oney 

Binder, temporary, C. H. Caryl 

Binder, temporary, J. E. Wood worth 

Blackboard rubber, M. House 

Blotting or other sheets upon desks, etc., device 
for holding corners of, L. W. Cutting 

Boiler. See Water tube boiler. 

Boiler, W. M. Smith 

Boiler signal apparatus, W. B. Lowe, Jr 

Boiler top banger, steam. R. Metcalf 

Rone black retort, B. Eba 

Bookcase, F. Macey 

Book support and arm rest. J. B. M. Winburn 

Boot or shoe cushioning device, E. H. Dunbar 

Boot or shoe, laced, C. Balcom 

Bottle tilling machine, J. G. Warreu 

Bottle, non-refi liable, T. P. Caraber 

Bottle, non-retillable, J. V. R. Van Name 

Bottle sprinkler, C. F. Butz 

Bowling alley, C. W. Crawford. , 

Box. See Office door message box. 

Box, D. B. McPberson , .„, 

Box covering machine. G. W. Glazier 

Brake. See Car brake. 1 luid pressure brake. 
Vehicle brake. 

Brake beam. E. B. Washburn 

Brick making plant. C. C. Jones . 

Bridge, bascule lift, J. P. Cowing. ,>..„,..,.„ 

Brush, wire, E. E. Rice . ,.,......, ....... 

Buckle, G. V. Bates 

Buckle, C. E. Rausseau . t 

Buggy storm apron. Brier & Clark. . b+ , „ + 

Burglar alarm. P. B. Cornick , 

Burner. See Vapor burner. 

Button, collar or cuff. J. L. Bnggs 

Cabinet, spice. P. J. Mu Hoy ■►.,,.. .. 

Can. See Force can. 

Canceling and postmarking machine, stamp, ,1. 
lj. Lister , 

Cap, apparel. Vendig & SebhT ...... 

Car body bolster. M. B. Schatfer , 

Car brake, JL S. Googhnour „„ 

Car brake. A. C. Peterson 

Car braking mechanism, J. F. McElroy 

Car coupling, J, M. Brownfield 

Car coupling, C. O. Parsons 

Car coupling. J. Stawartz 

Car door, grain, S. W. Neall 

Car draft rigging, E. C. Washburn 

Car, dumping, J. T. Argo 

Car emergency bolt, railway, Watermann & Ben- 
Car end gates, fastening for pit, J. H. Brown et al 

Car lighting system, J. L. Creveling 

Car motor, H. J. Eisner 

Car seat, H. Meier 

Car ventilator, exhaust and supply, L. Schneider, 



Sr. 



Card case, A. L. Rosenthal 

Carpet stretcher, tacker, and tack puller, P. C. 

Greenawalt 

Carriage, A. G. O'Farrell 

Cartridge riinmnig and crimping device, N. P. 

Blakeman 

Case. See Bookcase. Card case. Chart case. 
Cigar case. Egg case. Shipping and storing 
case. 

Cash register, L. S. Scott 

Casting apparatus, metal, J. W. Harrison 

Cement troughs, adjustable mold for, J. Bolton . . 

Center gage. W. Johnson 

Centrohnead and parallel rule, combined, G. Me- 

Mullen 

Chain, curbing machine, J.W. Presbrey 

Chair. See Barber chair. 

Chair, W. A. Dromgold 

Chart case, VV. S. Osborn 

Chocolate making apparatus, L. B. Lehmann 

Cburn, E. B. Everly 

Churn, R R. Stone 

Cigar branding and trimming machine, combined, 

F. Leveck 

Cigar case, F. Masuolo . 

Cigar rolling machines. device for driving bunches 

toward tip sbapers m, C. B. Schultz 

Cigar rolling machines, wrapping sbaper for, C. B. 

Schultz 

Circuit controller, alternating current, E.J. Berg 
Clamp. See Cloth clamp. Mail crane clamp. 
Cloth clamp for textile machinery, R. P. VViuaor. 

Clothes line bolder, J. H. Bell 

Clothes pin, wire, J. G. Strader 

Clothes wringer, C. F Besore 

Clutch, friction, G. W. Coffleld 

Clutch, friction. J. P. Duvall 

Coal an«l slate separator, M. J. Kerrigan 

Coin inlet for slot machines, safety, J . Schwartz.. 
Coin operated machines, escapement releasing 

mechanism for, J. I.,. Wilson 

Coin operated mechanism, J. L. Wilson 

Coke over, regenerative, F. VV. C. Scbmewmd .. 

Coke pusher, A. E. Brown „. 

Color specimens to sample cards, machine for at- 
taching. C. D. Bradt 

Combustion, apparatus for producing, P. J. 

Sen lie ht ..,„ 

Concentrator, G. Gates.,.. ..,...„.. .■..**•*-• 

Controversial device, E. Dunn ... .. 

Cooler. See Water cooler. 

Cork for packing, treating, S. \V. Harvey 

Cork puller, C. Morgan 

Corn hushing and fodder preparing machine, A. 

Van Ness 

Corn shelling mac-hine, C. D. Prindle 

Corn shock binding device, W. L. Wiley . 

Corner fastening, VV. C. Walton ,..., 

Cotton elevator and gin feener, S. 1). Murray... . 
Cotton fan attachment, seed, T. J. Uverstreet — 

Cotton gin, A. D. Th»mas . 

Cott«n gin safety attach inent, A. I). Thomas 

Cotton picking machine. W. L. Belt , c . 

Couch lid operating mechanism, box, J. T. Seng ... 
Coupling. See Car coupling. Hay loader coupl- 
ing. Pipe coupling. Thill coupling. 

Cream separctor, C. Johnson 

Crucible furnace. R. Baumann 

Cuir holder and button, combined. I). & M. Retch- 

blwni 

Oulrivutur planting attachment, J- €. Weddle 

Curling iron beater. 1. E. Davis, ,, . 

Currents, and vice versa, apparatus for convert- 
ing alternating into continuous, llutfn & Le- 

blauc ...„._ 

Curt urn pole. A. S. Venen — 

Curtain roller fixture, adjustable. 'I. Crnddock 

Curtains, roller blinds, etc., removable rod for, 

E. E. Hammer .. 

Cuspidor, fiuinitthi, G. B. Haycock... 

Cutter. See Band cutter. 

Cutter bar. W. II. Hodges 

Cutter head. S. Harrington 

Cycle pedal. H. ?. Hal ford ..,.,... ...... 

Dehor ning implement. J. D. Decelle „, 

Delhi ting machine. VV. S. Cannaday 

Desk, school. W. T. Dodd 

Desnlfnrizing furnace, ore, 11. Guyer 

Disinfecting device, C. E. Blake t!44,158. 

Display stand. It. L. Henley 

Draft equalizer, K. Roblffs. ■ 

Draft equalizer, VV. VI. VVunderlicb. ,.„.»,, , 

Drawer support, E. Mertena. . ., , 

Dredger. VV. B. pleas « ■■■■ 

Dredging and excavating machfne, rotary, D. 

Jordan 

Driving and brake mechanism. J. S- Copelaud 

Drying apparatus. P. Siefeldt 

Drying device, fabric, L. E. H. Sherwood 

Dye. black. P. Julius (144,234 

Dye. black dfsazo, Bernthsen & Julius 

Dye, black disnso. P. Julius. .644.233, 044,235, 644,236 

Dye, black polyazo, J. Herbnbity ,..., 

Dye, black trisazo. J. Herbabny . . , 

Dye, black trisazo, Sehraube & Schleicher 

Dye from chloramidophenol, dfsazo, P. Julius 

Dye from stilbene. dfsazo, C. Ris 

Dye, yellow. C. Sehraube 

Dyes, making yellow basic, Julius & Reess 
Earthenware coils, means for manufacturing, C 

Graham 

Egg case. W. I. Gallaspie 

Egg tester and cooker, combined, W. Upton 



(144,110 

(144,1114 
(144,4 1 y 
(144.413 
(144.071 
644,007 
044,401 
(544,545 
(144,454 
(144,52(1 

(144,050 
644,144 
644.550 
644,245 

644,171 
644,147 
644.557 
(144.249 

614,410 
644.117 
644,478 

644.411 

644,074 
644.01)0 
644,058 
644.391 
644,293 

644,349 

644,152 

644,433 I 

644 2W 

644,507 

644,434 

644.346 

644.412 

644.347 

044.219 

l<44.0.)<; 

044.;; 13 

644.055 

644,546 

644,300 
(144,246 



644 .383 
(i 44.52(1 
(144.405 
644,303 
644.314 
64-L095 
644,399 
644,243 

644.273 

644,257 



644.525 
(4 I, .17:) 
644.46A 
li 4-1.201 
in.:: 
4144,444 
641,348 
644.452 
644.107 
644.535 
644.382 
644,490 

644,115 

644,054 
644.408 
644,225 
644,437 

644.101 
644,148 
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Cross 
Feed 



Foot and 
Power 
Screw Cutting 



Lathes 



FOR FINE, ACCURATE WORK 
Semi fin Catalogue IL 
SENECA FALLS JHFIL CO. 

o95 Water Street, 
Seneca Falls, N.V., U.S. A. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table sbowingthenumberof patents 
granted tor the various subject? upon wbich petitions 
have been filed from the beginning down to December 
31. 181)4. Contained in scientific American Sup- 
plement, No. 1 UWi, Price 10 cents. To be had at 
this office and from all newsdealers. 



■ C NGINHFOftTt MACHINL SHOP OUTFI1 

I aTUV; 1 TOOLS ni. supplies. 



Your Business Strength 

is easiest gained by a careful study of the <^q 
line which you wish to pursue. Don't stop ^m 
work, but study " after hours " and we 
guarantee to fit you to succeed through OUT 
thorough course of 

EDUCATION BY MAIL 

in Electrical, Mechanical, Steam, Mining 
and Civil Engineering; Metallurgy, Art, 
Architecture, Practical Newspaper Work, 
English Branches, Stenography, Machine 
Design and Mechanical Drawing. Low price; 
easy terms. Mention subjects interested in 
when writing to 

THE UNITED CORRESPONDENCE SCHOOLS, 
I51-15S Fifth Av„ New Ymk t for catalogue No. 3& 



044.323 
044.258 



Walworth's 
Solid 
Die Plate 




Standard 



%W~ Price List on application to 

Walworth Manufacturing Co., 

1 28 to 136 federal street, boston, mass. 



Queen's Patent Triple Plate'' 
Toepler-Holtz Electrical Machine. 

Can be used at all 



044,304 
644,425 
644,3117 
644,430 

644.184 
644.539 

644,516 
644,450 
644.25H 
644.06S 
644,193 

644.2S6 
644,435 



044.217 

644,051 

IH4.543 
1144.272 

f',4i.s:y 

644.4'.).: 
644,1161 
614.352 
044.177 
644.336 

644.3H0 
644..i8J 
644.36!) 
644.053 

644.39S 

644,215 
644.2S9 
644,066 

644.172 
ULO&i 

644,344 

6 11.458 
644.118 
641,181 
(>ll,5:i2 
641.145 
644,155 
644,156 
644,544 
644.337 




times of year ana in 
all kinds of weather. 
Prices range from $25 
to*50. tan Circular 
on application. We 
carry « complete line 
of Electrical mnil 
Physical Instruments 
and Apparatus. 

QUEEN &C0.. Inc. 

1010 Chestnut St. 

Philadelphia, Pa. 



The Pratt & Whitney Co. 

Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
US?" Send for particulars. 

HARTFORD, CONN. 

New York: Cor. Liberty and Gieenwich Sts. BOSTON: 
281 franklin St. Bni»F»l.,>: Cor. Seneca and Wells Sts. 
Chicago : 42 and 44 aoutu Clinton St. 




LATHES 

FOR 

Cunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, Etc. 

Send 1 or Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
KOCKFOHD, III. 



644.51!) 
644,270 



models and — — 
Experimental ttlork 

Inventions Developed. Special Machinery. 

E. V. BAILLARD, 106 Liberty Street, New York. 

THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dies, WhiffJetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

VW Send for Circular A. 
The Ober Mfg. Co.. 1 Bell St., Chagrin Falls, 0., U.S.A. 
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644,358 
644.355 

644.076 
644,514 
644.512 
«44,3.-|(l 
644.276 
644,064 
644,424 
644,194 
644,247 
644.260 
IK 1.486 
641. 438 
(44,457 



PERFECT- PUMP - POWER. 

is" attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic M«st 
power atleastc»st. AH parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
'fue- attachment. Large Illustrated Catalogue free 
ABEft PUMP CO., 32 Wells St., Buffalo, N.Y.. U.S.A. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings cm a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
Amertcan Supplement. No. 118'2. Price 10 cents. 
For sale by Munn & Co., Sni Broadway, New York City, 
or by any bookseller or newsdealer 

TME 

Berkefeld Filter 

gives a continuous flow of pure 
water in large or small quantities. The 
U (TjUmlflr is made of Infusorial Earth, 
li which retains all minute germs and impu- 
[Jrities. The cylinder can be easily reached 
and cleaned as often as necessary, and 
taken out and boiled for sterilization pur- 
poses. Rapid filtration and the purest of 
water guaranteed. 
BEJCKEFELD FILTER CO., S Cedar St., New York. 




Klectnc circuits, resistance switch for, Holmes 

& Broadbent 

Klectrtc compressors, automatic controller for, 

N. A. Cbristensen 

Electric contact apparatus, C. (i. O. H. von 

Kohler 

Klectrtc machines, means f»r regulating, W. H. 

Cooley 

Electric meter, G. Hook ham , 

Electric recuperator, Hutin & Leblanc 

Electrical circuits, automatic gravity cut out for, 

W. Hanlon 

Ulectncal circuits, reducing apparent induct- 
ance of, Hutin & Leblanc 

Electrical distribution, J. ],. Creveling 

Electrical distribution system, automatic regula- 
tion of. J. L. Creveling 

Electrical helix, J. C. Anderson 

Electrical purposes, winding helices for, J. C. 

Anderson 

Electrical reduction. E. F. Frost 

Elevator. See Cotton elevator. 

K.levator safety catch, I.N.Rogers 

End gate, wagon bed, L. L. Haworth 

Engine. See Oscillating engine. Rotary engine. 

Vapor or gas engine. 
Engine and tender draft rigging, E. C. Washburn 

044,384. 

Engine lubricating device, C. E. Sargent 

Evaporating apparatus, J . Mecredy T . . T , 

Explosive, E. Callenberg ,_ 

Fabric. See Knitted fabric. 

Fan support and spreader, J. H. Rivers 

Fence machine. L. P. Brown * 

Fender. See Plow fender. 

Fibrous materials for spinning, machfnery for 

preparing, .J. Good 

File, letter, c. II. Wiley 

Filter and settling tank, ram water, T. Almquist. 

Filter, open gravity, H. Morton 4 

Filter press, W. E. Bradley 

Filter. wutiM*. U. K. IN* ie kef 

Firearm lumbering Attachment, M. Bye 

Fire escape, \v. Bondy 

Fire escape, Christ & Haldeman 

Fire escape, W. J. Dermody 

Fire escape, I. L. Gleason 

Fire escape, P. C. Thiriou 

Fish hook, spring actuated, D. W. Anderson 

Fish trap, J. W. Watts .„*•■■ , 

Fish trap net, T. Redding 

Flour bolters, cloth cleaner for gyratory, J. W. 

Wilson T „ 

Fluid pressure brake, M. W. Hibbard 

Fluid pressure regulator, S. E. Crawford 

Force can. E. E. Ertsman.. 

Friction roller. J. F. McElroy 094,441 to 

fruit picker, C. E. Gibbs 

Furnace. See Crucible furnace. Desulfurfzfng 

furnace. Garbage furnace. Gas furnace. 

Metallurgical furnace. 

Furnace grate, rocking, Nason & Vinglfng 

Fuse cut out. mu It iple, Hubbard & Dorsey 

Game, E. T. B. Murphy 

Garbage furnace, S. W. Jhxon 

Garment fastening, C. Scbon. Jr 

Garment supporter. J. H. Pilkington 

Gas apparatus, pipe and valve connection for 

water, O. N. Guldlin 

Gas furnace for steam boilers, E. M. Butz 

Gas generator, acetylene. J. A. Mosber 

Gas generator valve mechanism, J. Coyne.. ., 

Gas generators, closing valve for water, H. 

Stracbe 

Gas lighting candle burner, electric, R. N. Noyes. 
Gate. See End gate. 

Gate, W. A. Byerly 

Gear, reversing. G. \V. Lytel 

Gearing, C. H. Foster.. „,_„, 

Generator. See Gas generator. 

Glass articles, apparatus for manufacturing, P. 

T. Sievert 

Glass blowing and pressing machine. E. B. Ball, .. 

Glass finishing apparatus, A. G. Neville 

Glass making apparatus, sheet. J. Q. Shaffer 

Grafting machine, Cbevreton & Riviere 

Grain shed, W. F\ Combs.. 

Grate, B. F. Reynolds 

Grinding machine, V. Nerz .„ 

Grinding machine. raz«r, .). North 

Gun sight, P. Lawrence 

Guns, apparatus for adjusting elevation of, G. A. 

Schoeller 

Hair crimper, H. J. Rumnlle 

Harrow, J. H. Albright et al 044,045, 

Harrow, W. M. Baker 

Harrow, E. A. Sowerwine 

Harrow, J. F. Taylor. 

Harrow and roller, combined vibrating, J. M. 

Rhodes 

Harrow folding draw bar, R. D. Taylor 

Harvester cutter bar, TJ. A. Cleveland 

Hat machine, brim curler, G. Segschneider 

Hay loader coupling. S. A. Slauson , , 

Heat from one fluid to another, apparatus for, 

transferring, F. W. C. Schniewind 

Heater. See Curling iron heater. Tank heater. 

Water heater. 

Heating and ventilating system, C. Fluor 

Heating apparatus, building. 1. D. Smead 

Hide dressing machine, M. May, Jr 

Hinge, C. F. W. Horn 

Hmgs, friction. C. II. Fairbanks 

Hinge, spring. E. C. Hoffman.., 

Hoist, R. Rutter 

Hoisting machine, J. B. Simpson .». 

Hook. See Fish book. Logging hook. 

Hook and eye. A. T. Snell 

Horse power for unloading bay, C. A. Clark 

Horseshoe. N.M. Wig 

Horseshoe calk attachment, S. S. Gastineau 

Horseshoe, elastic tread, C. Y. l)e Lay 

Horseshoe, soft tread, W. T. French 

Horseshoe, soft tread, A. M. Meisner 

Hub, wheel, J. J. Laass , .».;.. 

Hub wrench, Sauls & Cook 

Indicator. See Speed iudicator. 

Indigo products, making. Knietsch & Holt 

Ink bottle attachment, E. J. Kobmson 

Insect destroyer, F. Dayton 

Iron. See Smoothing iron. 

Joint. See Pin tongue joint. Pipe joint. Railway 

rail joint. 
Journal bearing locking adjustment, A. Newell.. 
Kiln. See Rotary kiln. 

Knitted fabric, Rutledge & Lee 

Knitted fabrics, forming, Rutledge & Lee 

Knitting fabrics, G. E. Rutledge 

Knitting machine, A. White 

Knobs, etc., coupling fastener for door, V. W. 

Lewis 

Label holder, drawer and bottle. C. W. Ivins 

Ladder, step, C. E. Andre 

Lamp chimney bolder, S. H. Raymond 

I Lamp, electric glow, W. Roehm , .♦.,.. -. 

Lasting machine. E. Woodward. . ... ........... 

I Latch, T. B. Stevens 

! Lease mechanism. P. Goldschmidt 

Leather working machine. Topp & Vosburgh.... 

Ledger, loose leaf. E. L. MeClure 

Lifting and transporting goods, apparatus for, 

H. O. Cooper 

Limb suspender, artificial. J. F. Rowley , 

Linotype machine, O. Merirent haler 

Linotype machine mold block. P. C. Lawless 

Liquid cooling apparatus, \V. E. MrKay. 

Liquids, composition of material for fining ves- 
sels used for storing or boiling corrosive, K. 

Panzl , 

Loading or unloading apparatus, T. M. Mcin- 
tosh 

Lock. J. C. Meyer 

Logging hook, W. M. Deyoe 

Loom Inction warp rack, VV. J. Irwin 

Loom heddle, S. Sewall ,, 

Lubricator. See Windmill lubricator. 

Mail crane clamp, E. F. Capley * 

Mail supplying and delivering apparatus, V. A. 

Jones 

Massage roller, M. ^tonebndge ^ 

Match safe, M. Oberlauder. 

Measuring instrument, electrical. J. \V. Packard 
Meat scrubbing or washing machine, M. E. 

Brooks 

Meat testing implement. W. H. Huntington 

Mechanical movement. C. F. ,1. Deters 

Metal bending, forging, welding, and shaping 

machine. M. Kennedy 

Metal from rock, apparatus for separating, C. II. 

Lane 

Metal from rock, etc., apparatus for separating 

malleable, C. H. Lane 

Metallurgical furnace, J. A. Drake. 

Meter. See Air meter. Electric meter. Water 

meter. 

Microphone, E. B. Fahnestock 

Milking apparatus. Klein & Swartz 

Mill. See Windmill. 

Mirrors, machine for silvering glass in manufac- 
turing, C. Laval 

Motor suspension, S. E Clarkson 044,190, 

Motor suspension, A. B. Du Pont.„ tH + 1 .„.,.♦„,..., 

Motor suspension, R. I). Eyre 

Motor suspension, A. J. G airing 

Motor suspension, E. G. Nicewaner 041,212, 

{Continued on page 158) 



044,517 

044,128 

044,251 

044,278 
044, 5a 2 
044. 5a4 

044,072 

044,555 
044,409 

G44.407 
044,312 

044.311 
044.510 

044,093 
044,135 



044.3S5 
(S44.149 
644.529 
044,403 

044,403 
044,495 



644.420 
044,:U5 
044.047 
044.S31 

044.124 
044.5:47 
044,412 
044,123 
044,404 
044.504 
044.418 
014.2H5 
044.489 
044.381! 
044,459 

044.484 

t;ii,:i:',* 
044.400 
044,131 
044.443 
044,105 



044.305 
044.8*7 
(544,2(19 
041.505 
044. 471 
044.450 

044.511 

044.274 
044.4311 
044.280 

044.110 
044.143 

044,275 

(144.527 
044,070 



044.372 
044.395 
C44.530 
044.474 
(544.059 
1144.242 
044.302 
044,445 
044.447 
044,432 



044.370 
044.214 
044.04G 
044.394 
044.H74 
044,111 

044.096 
044.218 
044.000 
044.472 

044,338 

044,308 



044.220 
044.100 
044.182 
fi44.078 
044,509 
044.203 
h'44.40S 
044,190 



044,153 
044.490 

044.3SS 
(144.134 
04I.2.'-'! 

644.1.-:: 

044.329 
044.139 
644,332 

644.320 
044.540 

044,503 



044.300 

044.460 
644,407 
U44.405 
044,309 

044.559 

(144. OS 1 
044.(148 
044.185 
644.K10 
044.120 
041.192 
644.322 
044.479 
644,210 

644.499 

644,464 
(544.363 
044.558 
044,304 



644.307 



044.533 
044.255 

644,(n;;i 

(544.429 
044,371 



044,319 

644.232 
C44.109 
(544 ,44 it 
(54 1.3..U 

(144.4(1(1 
(514 IMS 

(544.351 



044,180 
044,162 



044.5(51 
044,179 



044. 3C0 
C44.197 
644.198 
(544,199 
044.2#0 
644.213 
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The New Yankee Drill Grinder 

Scientifically Correct. 

The only drill grinder ever untile ie<(uiiiii|; 
but ooe preliminary adjustment, *i;if;e .litws, 
Uhucks timl other timooitismniiiK aii|i:ir:il<iK 
thrown to the wind-. Any ile;tr;uiifc 
obtained instantly. Drills i:ut like razors. A 
hoy can use it. Iron Worker*! Thin 
machine will pay for itself many times each 
year. Correct work impossible without it. 

Write w NOW whit,- thinking of it. 

THE FULLER MFC. CO., 

Successor to G. T. Karnes Co., 
2t>0 AkjIhih A v, Kttlttiiittzoo, >IU-li. 



Buy Telephones 



THAT ARE G00D--N0T "CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Oui- guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





KEROSENE 



THE MIETZ 
& WEISS 

and GAS Engine 

bums KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery or flame used 
Perfect regulation. Belted or 
directly coupled t« dynamo 
for electric lighting, charg- 
ing storage batteries and 
:il| www purposes. 

E '£- >v-inJ f->r Catalog II r. 
A. M I KTZ. 

U>S-1:W M..TT St., New York. 
Markt & Co. .London, Hamrnirr, Paris 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
<'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
lto40H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington St 

Springfield, O. 





This Wats Wind, Steam, or Horse Power. 
We offer the W EBCT Eli 'J^ actual horsepower 

GAS ENGINE 

for £150. lees 10 per cent discount for cish. BuiH 
on interchangeable plan. Built oir' best material. 
Made in lots of Urn therefore we c^n make the pricn. 
Boxed tor shipment, weight SP<> Iba. Made tor Gas 
or Gasoline. Also Horizontal Engines. 4 to 30 h. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern Bunch: 38 D Dey Street. Naw York City. 

Southern A?ents: Boland A Gschwind Co.. Ltd., 

So. Peter and Lafayette Ste., New Orleans, La. 



EFFECTIVE WORK 
Cheaply Done. 

One of theWitte 
10 h. p. hoisting 
engines will save 
its cost in gasoline 
alone in a short 
space of time. Send 
for Catalogue S.A. 
Wittj* Iron 

Works Co., 
1207 Walnut St., 

Kansas City, Mo. 





11 Wolverine" Gas and 
Gasoline Engines, 

STATIONARY and MARINE. 
The ik tA'olForiiH*" ts the only 
reversible Murine Gas Hugine 
■ in the murk nt. It Ih thdijiUt 
e>t engine for |tx power. Re- 
quires no Ik-en Red engineer. 
Absolutely safe. MrihUl'rl by 
WOLVERINE MOTOR WORKS, 
13 Huron Street. 
Grand Rai>ids, Mich. 



COMFORT IN CAMP .-. and 



ON THE YACHT 



"Perfection" Air Mattresses, 

PILLOWS and CUSHIONS. 

When deflated can be packed in small space. 

B^~ Catalogue sent on request. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

LOS ANGELES RUBBER CO., LOS ANGELES, CAL. 
Sole selling agents for California, Washington, •regon, Nevada and 



See Our Exhibit at 

SPORTSMEN'S SHOW, 

Madison Square Garden, New York, 
March 1st to 17th— Space No. 16. 



SAVE YOUR FUEL. 

You will flDd our Gasoline 

HOISTING ENGINES 

agreat saving oversteam and 
\ a perfect, economical boon 
f where wood, coal or water 
are scarce and hieh-priced. 
Both friction and geared 
boist from fi to 150 H. P. for 
mines, quarries, docks, etc. 
Every machine fully guaran- 
teed. Sen&for free Catalogue 
and state size of engine wanted. Weber Gas & Gaso- 
line Engine Co., 402 S.W. Boulevard. Kansas City, Mo. 




Niagara Falls 





OF THE 

Scientific American 
Supplement, 

No 1261. Dated March 3d, 1900. 

This special number ot tbe Scientific American 
Supplement is illustrated by thirty-five engravings 
and is a most valuable compendium of information re- 
lating to Niagara. Contents, 

The H istory of Niagara Falls. 

Geology of tbe Great Lakes and Niagara. 

The Topography of Niagara. 

The Bridges of Niagara. 

Tbe Great Power Plants of Niagara. 

Present Status of the Industrial Development 
of the Falls. 
Trice, 10 Cents. For Sale by all newsdealers and by 

MUNN & COMPANY, 

Publishers, 
361 BROADWAY, NEW YORK. 



Music leaf turner and stand, B. Bottcher- 

Nail. ,1. T. Eyster 

Nailing machine. K. Howe 

Nut cracking machine. It. K. Woodson 

Nut hick. K A. Wanton, .1 r 

Nut lock. C. $. Chirk „ 

Nut lock, \V. 11. De Brae 

Nut lock, S. Ferris 

Nut lock. S. Karolewski , 

Nut lock, Watkins <fc Colteryahn „„„,„... 

Nut tightening attachment, E. Hubei\. 

Office door message box. G. K. Toms 

Oscillatory engine, W. K. Hutchison. ..„ 

Overflow alarm. N. M. & G. YV. Lent 

Pail holder, milk. Knight & .Maxwell 

Paint and calking composition, \V. H.Gould 

Pan. See Bake pan. 

Paper bag machine. IHivall Jfc. Sheuani 

Paper machine screen. If S. Kurnniger 

Paper making machine suction box. s. M. .John- 
son 

Photographic films, roll book for, E. G. Thomas.. 
Photographs from albums, device for removing, 

C. Geld 

Piano attachment. C. G. Kerrata 

Piano pedal support ;md bearing, A. V. Norria 

Picker. See Fruit picker. 

Picket pointing machine, A. Ek »•,.»,. 

Pin. See Clothes pin. 

Pin tongue j' lint, G. H. Tilford 

Pipe attachment. A.. List 

Pipe coupling, ammonia, Kriuk & Murphy 

Pipe joint, C. B. Albree 

Plane, carpenter's, A. W. Stauff'er 

Planters, anchor and tension device for check 

row corn, K. K. I,ero|, Jr T ,. 

Plate holder, magazine. A. L. Adams...,,,.,, 

Plow, W. T. M. Brunnemer 

Plow, , I. H. Rossetter 

Plow attachment. L. h'oehn 

Plow attachment, C. A. Phoenix 

Plow, beet, W. K. Schmidt 

Plow fender. N. Steffes 

Potato bug gatherer. Bate man & Zimmerman.... 
Power. See Horse power. 

Power transmitting machine. .1. K. Goodhue 

Press. See Baling press. Kilter press. 

Printing press. Brooks & Huson 

Printing press. .1. K. Caps 

Printing, inking device for plate. .). K. Broones.. 

Printing machine, sheet. Johnson & Stone 

Print, varnished. S. Crump 

Prints, drying and varnishing, S. Crump 

Projectile. J. Luciani. 

Propeller reverse gear. K. A . Knington 

Puller. See Cork puller. 

Pu I ley, window. A. A- Libby 

Pulp like materials, apparatus for removing 

water from, H. Kerrinnes 

Pump, centrifugal, VV. S. Sharpneck 

Railway contact device, conduit electric, C. V. P. 

Stendebacb 

Railway rail joint, S. Ferris 

E&ailwH? rail joint safety brace, P. F. Rich 

Kail way rails, electrical bond for, J. M. Price 

J : a . i v\- : L > RWitolk, J. C. Sturm 

I tango, tk KtleL 

Ray filter and half tone grating, combined, J. 

Owen 

Refrigerator car, J. Zobrist 

Register. See Cash register. 

Regulator. See Fluid pressure regulator. 

Rein gu;ird J. T. West 

Rein holder, F. A. Ridout 

Reversing mechanism, J. \V. McKee 

Roller. See Friction roller. 

Roof collar, H. C. Folger 

Rotary engine. G. A. Ayer 

Rotary engine. W\ L. Marsh 

Rotary engine. G. W. Montgomery 

Rotary kiln, C. h. Carman 

Ruling and line printing machines, fancy line at- 
tachment for, G. F. Mc Adams 

Safe, etc., S. Jablonski 

Sash holder and lock, F. C. Leavitt 

Sawing machine, band. G. VV. Bugfeee 

Scaffolding, L. L. Knox 

Scale, automatic grain, C. H. Wilken 

Scale, platform, J. W- Hickman 

Screen, See Paper machine screen. 

Screw machine, multiple spindle, Woerner & 

Harrington 

Screw »r analogous machines, feed attachment 

for. Couch &. Harrington 

Seed and fertilizer mixing and a»wing machines, 

feed box for, 1 . J. W eaver 

Separator. See Coal and slate separator. Cream 

separator. 

Sewing machine, S. G. Howe 

Sewing machine, hemstitch, G. Baum 

Sheep shearing stock. P.Anderson 

Shelving, library or •ther, P. L. Hav 

Shipping and storing case, VV. C\. Post 

Shipping blank, duplicating, G. W. Singerland 

Ships from sinking, device for preventing, K. L. 

be Villa... 

Shoe fastener. A . L. Kishell 

Shoe or boot stretcher, R. Beckh 

Shutter fastener. W.H.Swift 

Shutter or blind window. G. H. Hamalian 

Signaling apparatus, electric, G. Harris 

Siphon. C. M. Brady 

Skirt supporter. A. R. Geoff roy 

Smoothing iron. J. Feldmeyer 

Snap, harness. \V. R. Morse 

Soap holder, toilet, W. R. Hall 

Speed indicator and recorder, G. II. Hislop 

Sponge and soap holder, combined, O. H. Huebel 
Sprinkler. See Bottle sprinkler. 

Spin 1 , stirrup. T\ G. Coleman 

Stacker, straw. I). Gill mud 

Stamping and sealing envelops, machine for, 

Hewitt & Bridoux 

Stanchion, 0. Edwards 

Stanchion, E. I). Howe 

Stand. See Display stand. 

Stencil cutting machine. S. B. Moore 

Stoveor range, E. R. Cahoone (reissue) 

Strainer for down spouts, B. A. Stair 

Sugar mil Is, adjustable knife bar for, A. B. 

Clemens 

Suspenders, H. H. Small 

Suspenders, etc-, spring attachment for, P. E. 

Wirt 

Sweeper, A. Voegele 

Switch. See Railway switch. 

Switch operating device, .1. A. P. McDonald 

Switch operating mechanism, J. A. Phillips 

Switch stand. C. Schlared 

Tabulating machine. D. E. Felt 

Tag. S. J. Silberman 

Tank heater. Dempster &Rinebart 

Tanning process. V. W. Wartenberger 

Tap. barrel. G. R. Oheesman 

Telegraph key circuit closer, Nye & Mclntosb 

Telegraphy, wireless. A. F. Collins 

Telephone receiver, A. K. Keller 

Telephone systems, switch box for intercom- 
municating, A. K. Keller 

Telephone transmitter, E. B. Kahnestock 

Telephone transmitter, A. K. Keller 

Telephonic relay, F. H. Brown 

Tension device, E. Roberts 

Thill coupling, VV. H. Makutchan 

Threshing machine, H. w. Meinert 

Threshing machine. M. P. Young 

Ticket, marking, VV. D; Smith 

Tie. See Wall tie. 

Tile and producing same, H. C. Mercer 

Tire inflation valve, pneumatic, R. L. Smith 

Tire remover, M. Stark 

Tire, wheel. H. C. Fr*st 

Tires, non-puncture and speeding attachment 

for pneumatic. B. Charles 

Tongue support, J. J. Nagley 

Torpedo. E. Gathmann 

Toy , J . Yelle 

Trap. See Animal trap. Fish trap. 

Trap, J. A. Mulherin 

Truck, ,1. H. Heblet hwaite 

Truck, railway car, J. F. McElroy 

Trucks to car bodies, device for locking, W. H. 

Pearson 

Typewriter, W. S. Craig 

Typewriter paper carrier, E. Van der Belen 

Typewriting machine, W. J. Kauff man 

Typewriting machine, C. Sears 644.187, 

Typewriting machine, cryptographic, W. A. Fre- 

ret. Jr 

Typewriting machine, cryptographic, Freret & 

Lewis 

Upholstering apparatus. J. L. Heffner 

Valve, adjustable automatic relief, F. 8. Bean ... 

Valve, check. E. Greenwood 

Valve, compound lip. B. Hubbe 

Valve, cylinder relief, T. D. Smith 

Valve, elbow lever. J. Dreckmann 

Valve, engine. H.M.Lane 

Valve, engineer's. N. A. Christensen 

Valve gear, engine lifting, R. H. Mantel 

Valve mechanism, D. O, Lewis 

Valve or faucet. R. Sellers 

Vapor burner. D. T. Kirkpatrick 

Vapor or gas engine, Lepper & Dial 

Vehicle body corner. T. J. Ryan 

Vehicle brake, J. Faust „ 

(Continued on paye 159} 



344,053 
B44.2S6 

644,560 
t>4 4,48a 
644.15!! 
644.277 
t>«4,0«2 
644.54H 
644,481 
644,:i07 
644.0,9 
644.378 
644.175 
644,14(1 
644.522 
044,17X1 

1144.180 
644, 2 27 

644.of>i; 
644,112 

M4.1MI1 

644,244 
644,446 

<U4,2S5 

644.542 
644,524 
644.167 
044.393 
644,191 

644.523 
644.31*2 
644.316 
(544,091* 
644.359 
644,092 
644,470 
644.375 
644,122 

644.290 

644,228 
644,241 
644.222 
644.281 
644.282 
644.2S1 
644.361 
644,508 

644,Ob4 

644.207 
644,475 

644.108 
644.549 
644.097 
(544.0114 
644.264 
M4,353 

644,451 
«44,268 



644.387 
644.461 
644,211 

644,415 
644.269 
644.085 
644.256 

644,057 

644.298 
644,518 
R44.0H3 
644,125 
644,327 
644.267 
644,427 



644,310 
644,279 
644.220 



644.174 
644,39(5 
644.:U3 
644,228 
644,301 
644,104 

644.480 
644.069 
644.491 
644.876 

644,854 
644.551 
644.494 
644,417 
644.132 
644.1S3 
644.518 
644.202 
644,080 

644.161 
644,169 

644.075 
644,414 
654,173 

644.087 

11,810 

644,262 

644.320 
644,105 

644,221 

644,380 

644.299 
644.455 
644.261 
644.287 
644.373 
644,129 
644.482 
644.195 
644,448 
644,497 
644,206 

644.204 
644,547 
644,205 
644.315 
644.186 
644.254 
644,141 
644,157 
644,541 

644,530 
(544,476 
644,154 
644,288 

644.126 
644 Sii 

644,121 

644,142 
644,229 
644,440 

644,091 
644.502 

644,266 
644.(182 
644.1S8 

644.165 

644,166 
644.426 
644,271 
644.422 
644,428 
644.151 
644.224 
644,328 
644.127 
644,436 
644.208 
644.473 
644.178 
644,295 
644.100 
644,163 




20th CENTURY "SufiST 

This I fl i -:i : Gentleman's Launch, elegantly finished, 
simple, seawiirrhy, autv, relhiMe, Seat* & speed G 
toilet*. Guaranteed for one year. Price tSOEUKk Order 
now, avoid Sprlnir nich Send Hi cents for handsome 
TfrM&e catdotue itf Steam ami Sail Yachts, Launches, 
Kow Boats, riuujfs). RACINE flOAT JIANV- 
FACTI :K1\U CO<, Dox ]>, RATINE, Wl!*. 




UggS>Bi5«2 




MARINE MOTORS 

are GUARANTEED to [ 

GIVE SATISFACTION, 



Durable in Construc- 
tion and Easy and 
Safe in Operation. 
13^" Send for Catalogue 
and investigate our claims. 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S. A. 




?8'u l r d OWN MOTOR 

Complete Worklrur IJrjus-intfa of 1 h,_p, Jacketless Gas- 
oline Motor in our EX PLOSIVE .tltlTOH NUM- 
BER. 72 pages. Contains many otaer interesting arti- 
^'£?^ >n Gasoline Motors. Price Hlcents— stamps or coin. 
STEAM HOIL.ER NUMBER treats fully of Steam 
Automobiles. Price 10 cents— stamp* or coin. Sub- 
scription $2.00 a year: fi months, $1.0.1. Foreign, $3.10. 
Subscribe for a year, from January 1st, and you will get 
both numbers, t^" Mention this paper. 
THE HORSELESS AGE, 150 Nassau Street, New York. 




C. CENTS A DAY pays for 
the use of 

Che Sbimer gutter Reads 

To Elatcb 12.000 ft. of 4 in. strips 
(board measure) single tongue and 
groove -the nj oat economical 
Cutter Head in all the w»rld. Send 
for Catalogue, No. 22. Address 

S. J. SHIMER & SONS. Milton. Pa. 



BUILD YOUR OWN ENGINE. 

.SASQLIfJE ENGINES*-. LAUNCHES 

'Engine vwassssftsia 



'■■■■: 1 1. ■■ -■■ itampi 

GERE LAUNCH- 




$250 Month 

AND EXPENSES MADE. 

MAGIC LAMP 

Makes Its 
Own Gas. 

Gives 90 to 100 Candle- 
power light at a cost of 

ONLY 

1 cent for lOhours 

No danger, no risk, no 
trouble, no smell. The 
JVIutflc Lamp is made a 
Ptandard by fire Insur- 
ance Underwriters. 

*pri|TO make N 50 and up- 
HuLlI I ward am on th sell- 
ing tnese Lamps. They sell 
on sisrht to stores and 
families. Write today for 
territory and sample lamp. 

THE MAGIC LIGHT CO., 

Factory, 9 to 11 River St., 
CHICAGO, ILL. 



Jerrys 



grow paying crops because they're j 
fresh and always the heat. For 
sale everywhere. Refuse substitutes. | 
Stick to Perry's Seeds and prosper. 
1900 Seed Annual free. Write for It. | 
D. M. FERRY & CO., Detroit, Mich. 



-"^TELEPHONES* 

'L SUPPLIES 



ISSS^Ss^SS^k 



'-M1ANUS.CDNB. 



AW FABER 

manufactory Established 1761. 

LEAD PENCILS, OOLOKWD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASKS IN SILVER ANIJ IN 
GOLD, STATIONERS' RUBBER GOODS, KULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reaile Street. - - - New York, N. Y. 

Manufactory Established 1761. 



EVERY BOY HIS OWN TOY HAKER. 

Tells how to make all Kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegraphs, Telephones. Magic Lan- 
tertis, .Eolian Harps, Boats from a 
rowboat to a schooDer; also Kites, 
Balloons, Masks, Wagons, Toy 
Houses, Bow and Arrow, Pop Guns. 
Slinps, Stilts, Fisb'ng TackIe,Rabbit 
ancl Bird Traps, and many others. 
All is made so plain that a boy can 
easilj make them. 200 handsome ill us. 
by mail, 10c, 3 for 25c. C. DEPUY. Pub., Syracuse. N. T. 




This gieat book 



MAP OF OUR 
NEW POSSESSIONS 

A document of unusual value is the 
"Round the World" folder just issued 
by the New York Central Lines, in- 
cluding a map of the United States, 
Alaska and our islands in the Atlantic 
and Pacific Oceans. 



A tnpv will be aer,t free, postpaid, on 
receliit of three cent* in tjttuups. by G*oive 

11. iJjtllivt!,. Irl'lOTILl l'JlS>,MI,.',.r Agettt. 

Qriiou t eutral >l.:nio,L, \<.-u York. 




A COMPLETE 

Electrical Library 

By PR»F. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, tbe electrical 
engineer, schools and 
colleges. Comprising Ave 
books, as follows : 
Arithmetic of Eiectricity 
138 pages, . . . $1.00 
Electric Toy Making, 140 

pages Ttt.00 

How to Become a Suc- 
cessful Electrician, 189 

panes 31-00 

Standard Electrical Dic- 
tionary, 682 pages. $3.00 
Five vlumes, 1,300 paffes. Electricity Simplified, 158 

and over ISO illustrations. pages I1.0CP 

A valuable and indispensable addition to every library. 
Our Great Special Offer.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box, 
as shown in the illustration, at tbe Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 

IF INTERESTED 
WRITE TO-DAY 

President Eliot, of Harvard University, 

while addressing the graduating class, in part said : 

"Tbere is a subtle power lying latent in each one 
of you, which few have developed, but which, when 
developed, might make a man irresistible. It is called 
personal magnetism. I advise you to master it." 

That tbe power referred to above lies latent in 
every person, and can beeasilyand quickly developed, 
are facts acknowledged by every student of the sub- 
ject. 

Hardly a day passes but what one reads of some 
astounding feat or wonderful cure performed by per- 
sons of well-develnped magnetic power. 

Tbe New York Institute of Science has recently 
issued probably the most interesting, most valuable, 
and most important work on occult sciences ever be- 
fore published. It is up-to-date in every particular. 
Its 100 pages are replete with facts, arguments and 
opinions of tbe world's greatest scientists and teach- 
ers. It is profusely illustrated, and should be read by 
every person at all interested in Mesmerism. Personal 
Magnetism and Mind Cultivation. 

IT'S FREE 

for the asking. Write to-day. Address 

New York Institute of Science, 

39 STATE ST., Dept. M.R.9, ROCHESTER, N.Y. 



March io, 1900. 



Sf tuntiiit %mman. 
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ri CPTDIPAI Thousands are successful 

engineering! 

TillPHT system. We teach Electrical En- 

Dl MAIL trie Lighting, Short Popular 
Electrical Co rse, Elementary Mathematics, 
etc., by mail Study in spare time only. 
Institute endorsed by Thomas A. tidison 
and others. Catalogue free. 

ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 120 Liberty Street, New York. 



and gaining better posi- 
tions and salaries study- 
ng at home by our m:iil 
We teach Elect 
' ■ . 1 1 1 --. - 1 ■ f .■ : - . Mechanical Engineer- 
ing, MecTmuicalDi' 



rawing, Elec- 





$20.00 



engineering 

TAUGHT BY MAIL { 

Full courses in architec- | 
ture, surveying, drawing; = 
civil, mecbaniual. electri- =■ 
cal, steam, hydraulic, mu- 1 
nicipal, sanitary, railroad 2 
and structural 

ENGINEERING j 

Graduation with degrees. 1 



upwards. Payable in installments. 
Send po«<;ii for illustrated circular I 
to-day. Srli year. 



[ NATIONAL CORRESPONDENCE INSTITUTE (Inc.) 
123-47 Second Nat'l Bank Building, Washington, D.C. 



burglar Alarm. 



The best Is a 




Smith 
& Wesson 

Revolver. Catalogue for a stamp. 

S VII 111 A: WESSO-V 14 Moi-knridge Street, 

Springfield, Mu»m. 

159 New Montgomery St., San Francisco. Cal, 



SOMETHING NEW 

ELEGANT AND DRESSY. ^ 

THE "CHID " & 

CRACKLESS LINEN CUFF 

If your dealer does not have 
them, send &5c. for a pair. 

THE CHID CUFF CO. 

908 D Lippincott Building, 

IMiilailoJplilH. r». 




flHMH 



50 YEARS' 
XPERIENCE 




rade Marks 
Designs 
Copyrights A.c, 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American, 

A handsomely illustrated weekly, largest cir- 
culation of any scientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

&Co. 36,Broadwa> NewYork 

Branch Office. 625 F St.. Washington, D. C. 



p^Q SIMPLE A CHILD CAN USE THEM. 

TSfe 





JO STYLES. PB1C 

SLND 2t STAMP TO., 

SUN ART PHOTO CO. 5 AOU 



■ J&3JL3 r|p, 



Vehicle brake, D. E. Williams 

Vehicle brake, automatic, J. VV. Patterson. 

Vehicle propulsion, \V. 11. Underwood 

Vehicle wheel and bearing, W. I,_ Martin 

Ventilator. See Car ventilator. 

Ventilator, K. H. Schumacher , 

Voltaic cell. A. Pf annenberb , 

Voting machine, A. E. Singer 

Wall or partition, building. E. Ketchum 

Wall tie, J. D. Johnston T ,.. 

Washer. See Window washer. 

Washing machine, K. S. Cook .,.■.,■.»#.:**•*> 

Watch, stem winding, K. \'oegeiin r ... 

Water closei or urinal, M. J. Adams 

Water cooler and filter. F. G. Kammerer 

Water beater, A. W. Dowler „... 

Water meter, E. Zumkeller 

Water, purifying. O. H. Jewel) 4 

Water tube boiler. J. Ma/.ieres 

Waterpmoiing composition. Kipling & Arnold 

Well apparatus, oil. J. Tich borne * 

Wheel. See Vehicle wheel. 

Wheel. 1>. Baker 

Windmill lubricator. 1.1. Teithani 

Windmill or engine, I. Sedgwick 

Windmill shaft roller bearing, K. G. Marcy 

Window frame. H. C. Smith , 

Window washer or mop, A. Wiiyuiire 

Wire working, combination tool for, E. E. 

Swarm 

Wood impregnating apparatus, G. I>\ J^bioda 

Wrench. See Hub wrench. 

Wrench, M. H. McCaulon 

Wrench, O. Stecbha.n 

Wringer. See Clothes wringer. 

Writing machine. H. C. Hess 044,515 

Yoke and tongue connection, neck, A. L. Grug- 

gen 



644,483 
ii44,453 
B44.U3 

044,086 

644.335 
644,538 
644,103 
('44,138 
644,176 

644.498 
644.3SI 
644,488 
644,32.') 
(144.005 
644,487 
644,137 
644,362 
644.250 
t>44,341 

t'MM* 

644. >*0 
644.102 
644,528 
641,150 
644,116 

644,477 
644,252 

644.0SP 
044,263 

644,516 

644,423 



DESIGNS. 

Badge or similar article. G. H. Duncan... 

Bar, rolled, D. S. Bissell .. .". 

Bedstead top mount, metal. A. S. Putnam 

Belts or similar articles, body for. M. Koch. . 

Bolster stake, W. II. Bart en „._ , 

Bottle, J. Far nan ,„„„ ..... 

Bracelet, VV. H. Saart ;... 

Button, cull' or sleeve. W. Arthur 

Button, souvenir, A. A. Wensinger 

Carpet border, A. M. Rose ,.. 

Caster socket, G. JX Clark *„**,.-■.„.■»■ 

Closet sent cover, VV. T. Baldwin 

Collar fasteners, hinge plate for top, Wicht & 
Dippert 

Collar fasteners, loop plate for top, Wicht & Dip- 
pert 

Cuspidor bow], G. E. Johnson 4 

Faucet, W. Geurink 

Flower pot support, C. O. Stone 

Game board. E. G. Rose 

Glove fasteners, top for socket members for, M. 
D. Shiftman 

Grain drill shoe. Denyes & Schutt , 

Ice creeper. H. J. Beck ... .....+. - 

Lamp shade. E.L.Elliott 

Odorating apparatus casing. C. G. Ette 

Pencil sharpener, J. L. Kellogg r 

Picture frame or similar article, A M. Gamlin 

Rack, towel. J. J. Wright 

Range or stove water back, W. L. Culver 

Spectacle temple tip, H. L. King 

Switchboard, H. O. Swoboda 

Syringe nozzle, F. H. Jones 

Ticket and check holder. J. E. McCusker 

Tray, L. McCarthy , 

Type, font of, Goudy & Phinney 



32.270 
32.294 
32,292 
32.:i01 
;i2,29fi 
32.283 
32.273 
32.272 
32.271 
32,312 
32.291 
32.2y0 

32,2o0 



32.279 
32,287 
32.289 
32,288 
32,299 

32,278 
32.295 
32.300 

;:2,2S6 

32.282 
32.275 
32.285 
32.281 
32.21*4 
32,274 
32.297 
32.276 
32,277 
32,284 
32,298 



TRADE MARKS. 

Bluing. Reckitt & Sons 

Books relating to medical subjects. Estate of 1. 
Warren .. . 

Butter, J. G. Turnbull.. „,.,*>.. »«■••-., 

Candy, peanut. Bosnian & Lohman 

Canned vegetables, fruits, and fish, Smith Brothers 
& Burdick Company 

Chemical compound, Taliaferro Robinson Chemi- 
cal Company, .„ 

Cider. T. B. Hall & Company 

Clasps, metal. Clark Manufacturing Company 

Cream, evaporated. St. Louis Condensed Milk 
Company - 

Cure for certain named diseases. C. Laux 

Cures for certain named diseases, C. P. Lee 

Drugs and chemicals, certain named. Chemische 
Fabrik Helfeuberg Actien-Gesellschaft, vor- 
mals E. Dieterich 

Drugs, chemicals, and certain named oils. G. Lue- 
ders & Company 

Electrical supplies, certain named. Falcon Elec- 
tric Manufacturing Company 

food for animals, mixed, Brooks-Griffiths Com- 
pany ... 

Food for infants and invalids, Kairchild Brothers 
& Foster 

Foods, certain named. A. Honey .„,.* 

Gin. Myers & Company 

Groceries, certain named. H- J. Roth 

Hams, bacon, and lard, Wm. H. Taylor Company. 

Harness and saddlery. Dodson, Fisher, Brock- 
maim Company 

Harp, zither-like. Harp-O-Chord Company 

Illuminating material and apparatus, certain 
named, Worsnop & Company 

Lumber and piling. Globe Lumber Company 

Medical wines, pills, plasters, and ointments, A. 
J. Giguere 

Milk, condensed, St. Louis Condensed Milk Com- 
pany- 

Remedies for certain diseases. H. W. Quinby 

Remedy for certain named diseases. P. Conday. . . 

Remedy for certain named diseases, J. S. Leon- 
hard t 

Remedy for certain named diseases. Pope Com- 
pany ,,,. 

Salve. G. P. Olsen 

Soda water flavors, M. E. Murray 

Starch and cornstarch products, certain named, 
Hoffmann's Starkef abriken .., . „ 

Teas. F. S. Hal ford 

Tobaccos, cigars, stogies, tobies, cheroots, cigar- 
ettes, and snuff, certain named. C. J. Corbin & 
Sons - 

Vehicles, automatically propelled wheeled, " Lo- 
comobile " Company of America 

Velocipede pans, certain named. Pope Manufac- 
turing Company 

Wine, J. P. Smith 



34.233 
34.237 

34,247 



34.249 
34,264 

34,245 

:S4.257 
34.25S 



34.259 

34,260 

34,266 

34,243 

34,242 
:t4.241 

34,251 
34.238 

34,236 



TAUGHT BY MAIL 



The Greatest Family Newspaper is 

Teslie's 

^ Weekly 

LESLIE'S WEEKLY is a paper to 
■* keep on the library table, and to 
read and reread, and to file away for use- 
ful reference. It is read by more fami- 
lies of culture and refinement among the 
masses than any other paper of its class 
in the world. It is the greatest, best, 
most attractive and cheapest of all 
American educators. 

It is for sale everywhere — on the 
stands, in the bookstores, on all trains, 

at 10 cents per copy. 

One of the Best General Advertising Medium? 

in the World. Send for rates. 

LESLIE'S WEEKLY, 

110 FIFTH AVENUE, NEW YORK. 



:f4.265 

34,2:>1 



34.2t>7 
34.270 



34,244 
34.25H 
34,253 

34,254 

34,255 
34.2B2 
34.248 

34.234 
34.24B 



34,252 
34,209 



34.208 
34,251 



LABELS. 

Amazon Ague Elixir," for a medicine, H. W. 
Lake 

Blue Tripod Natural I.ima Beans," for canned 
goods. United States Printing Company ' 

Keim's Tolu Cough Cure," for a medicine, J. C. 
Todd 

Lily Water." for a water. A. Schantz . 

Lus ferine," for a polish, M. Wondsame 

1 Mgrii gjl tori Cataarh Tobacco," for cigarettes, ci- 
gars, and smoking tobacco. J. M. Moyers 

'Old Honesty," for flaked oats. Tingle & Drake 
Company 

Piiipps & Atchison London," for hats, Phipps 

& Atchison 

' Pointer Brand." for oranges, A/.usa-Covina-Glen- 
dora Fruit Exchange 

Spurgin's New Ferret Index." for an index. Spur- 
gin Manufacturing Company 

Stag Brand." for oranges, Azusa-Covma-Gleii- 

dora Fruit Kxchange 

' The Peal of Kentucky," for flour, Newport Mill- 
ing Company 

Thoroughbred Seeds, for seeds, G. Tait & Sons. 



^H B^BB Professional, Elective, Commercial, 

■ H ■^11 Law courses. Guarantees bet-t in- 
^LM ^B^B struction ever prepared. Indorsed by 
^PB ■■ students and attorneys everywhere. 
HI ■ w ■ Easy terms, Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
3B North Pa. St ♦ Indianapolis. Ind. 



Experimental Science 

By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, $20 Illustrations. 

Price $4.00 in cloth; $5.00 in half morocco, postpaid 

This is a book full of 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendid 
work. gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. * 
It furnishes sugges- ■' 
tions for hours of in- 
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents- 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 



PRINTS. 

' Forest Cream." for a toilet preparation. T.C. Grim- 

shaw 207 

' Graphite-Ozide," for paint, Schroeder, Smith & 

Schroeder 208 

■ Rock Bottom Floor Paint," for paint, Schroeder, 

Smith & Schroeder 209 

' The Scranton Correspondence Scho«ls,' h far books 

and pamphlets, Scranton Correspondence Schools 206 





IF YOU SHOOT A RIFLE, 

Pistol or .Shof (Tii h„ you'll make a mil ret 
t£ye hv sending three 2c. stamps for 
the ittetii Hand-hook l 'A" 12t> pages 
KltEE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
CO., New Haven, Conn., U. S. A, 



,11 A CHINES. Corliss Engine*. HrowerH 1, 
mid Bottlem* Machinery. THE viltek 
J4Kj. CO.. tttl Clinton Strefct, Milwaukee, WU- 



TTPE WHEEL! MODELS t- C K PER IH CHTA l_ WORK - SMALL HUM IHDW 

HOVHTIE S 1 CTC. WEW -Ql* & STEnClL- WpttK5 ion WftJSftU BT H,T . 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



D'AMOUR & LITTLEDALE MACHINE CO. 

130 WORTH ST.. NEW YORK. 



Make Jludels of Any .Machine to Order. 



..CORK SHAVINGS.... 

O. IIEROLD A CO., 

Lisbon, Portugal. 



CALCIUM CARBIDE ^ p ^l 

35 NASSAU STREET, NEW YORK. 

(ABC Code.) Cable Address: BRYAXE, NEW YORK. 



EASE PATS EXPENSES and 

per month. Steady position ; self -sel- 
ler; no experience needed. Semi 2c for contract. 
Pease Mfg. Co., Cincinnati, O- Dept. 10. 



$75 



A printed coi>y of the specification and drawing of 

any patent in the foregoing list, or anv patent in print 
UsueM since 18tt». will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. &il 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained bv the In- 
ventors for anv of the inventions named m the fore 
going list, provided they are simple, at a cost of * 40 eich. 
If complicated the cost will be a Utile niore. F orfull 
instructions address* Munn & ( o., 3fil Broadway, New 
1 York. Other foreign patents may ala» be obtained. 




Write for book of paint helps 
and learn why and how Pat- 
ton's Sun Proof Paints are 

GUARANTEED for 5 YEARS. 

Liberal inducement and agency 
to dealer*. 
JAMES E. PATTON CO., 
SS? LakeSt., Milwaukee, Wis. 



Storage Batteries 
« Iflorrison System, * 



YOU CAN MAKE &|00-AW£LI\ i 

Own Your Own Show, complete oinriT-$ioo. 

LIFE. MOTION FILMS &. MACHINES. 

Great passion Play &. soo other subjects . 

St. LUBIN.larccst mfr. PHILADELPHIA P. A. 



$3aDaySure 

^ ^B^^ furnish the work and teach yoi 
tiie locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro- 
fit of $3 for every day's work, absolutely sure, write ;it once. 
BOVAI. MAM FiCTl KINO CO.. Box I I - DETROIT. MICH. 



Spurt u? jraartMroik 
i anrhvewillshow you 

v tomakef 3 aday 
absolutely sure; we 
iish the work and teach you free; you work in 



Cast Plates. 
Perforations. 
Applied Paste. 
Infringement. 



Long Life. 
High Efficiency. 
Great Capacity. 
Superiority. 



Electric Chemical Formations f orall Purposes. 

Central Station, Power and Isolated Plants. 

Automobile Cells a Specialty. 
Send us size of your Containing Cells and Specif icy tions. 
IF" Send for Circular S. A. 

HELIOS-UPTON CO., 

Address all communications to 

224 Fullerton Avenue, Chicago, 111. 



TURBINES 



B^~ Seuri for Circular "1M." 

JAS. LEFFEL & CO. 

Springfield, Ohio, U. S. A. 




ideal Steam Cooker 

iJwkaji whole meal overone burner, on 

"li'ir t oil , gaa, or common cook slave. 

Reduces Fuel Bills One-half 

1 .lfatti'M (u-uuli IDC Atfl tender. 
I*re vents steam Jiiid odors. VA lustle 
blowi WOOD uuoker nntrun inortf water. 

lH:n.rr M't«. It ll'> fl L" -„ Wlllflll-, UlliL 
wllii-l* Valuable I*n-miuin* fltm "Uli 

(ifilt'f l*ir f(j€>kt*r*. s. 1 i..- i i ---.-■■I 

Cji r n. Lm-l- 1 1 •■■ . UV y,tn rfjiw Aptnl* \\ !»I1|C-<1. 

TdLKuO ritOJi£K i'U,, Uvt ~l t '[oN«, O. 




310 First Premiums 

Awnrdud to the 1'RAIHIE STATE 
I Si. ' U HA TO It. Ci uarant^ed to opantn 

in an? climate. Send for ■■. , :i .i r .(.- ; . . 
flUIKJIi tiTAtK (MLlii'iaU LO. Uutaer I J it. I*, 



S5,000 



poultry CDCC! 

- .CATALOGUE rntti 

i It Si WmlCrttl a rSi.'n], GlvnJ) ltuvesl |j Tines nf ftiwls. und fjr^s. 



Over SftbraijlH Turkey, Om'. 
ItEe.lSl 

. forpOFflAEe* 

*J, R. Brabazoo, Jr + A Co., Box 69, Del^an, Wis. 



Atvis of plmesfTom life, lli beat pnLlltrc hn^.- i-lr.n{ Trent 
r.^JK en dineantSjliOWto tttoL, rr- ■.■! . i?.-,^'[nl Mi-, ir-ri 



MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good emerprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, New York. 



':; D.L.HOLDEN , 

. 1336 Beach St. Philadelphia Pa. 

Regealed ICE MACHINES 

SEE FIRST PACE SCIENTIFIC AMERICAN SEPT. 2. 1499. 



UnifO D1DCD FREE if you will send names 
Ullw\ i Urtn of £>b«y friends over u years of 
^1 %M I %0 age we will send you the Star for3 months 
*^ free. Greatest boys' paper published. Address with 
stamp. TUE STAR, Dept. 84, OAK PARE, ILLS. 

L^CJU van makt* b Perfect Picture every tinnj with 

I SUN FLASH POWDER. 

Intensely lirUHtint. Kxpresn \m\d ittn. per oz.. fa *w *I .VI 

WlLLIAHS, UitllWS A KAIil.E. Tlept.C, I'ltllmlelliiiitl, I'm 

MODAL! CICVIDIC IfllilT -»-x 



MORAN FLEXIBLE JOINT 

for Steam, Air or Ijimiids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, LOUISVILLE. K.Y. 



N^ 




IF VOU CAN AFFORD IT 

BliY'riiKBKSl! 

Eagle: Watch 

So. H. i4-k..Gold filled, 

double li ii nting case, A m- 

rican stem wind and 

1 j ewelled. Sent 



C.O.D.for$4.98 

ivithprivilege o fexamiiia- 
hefore paying;! J not satisfed, 
order expressag-entto return it. Civ • 
corrett address, nearest express of- 
f> ~e. Mention ladies' or ef-nts' b"»a. 
KAGLE WATCH CO., Dept. K, GG Ilalrtm Lane, New York Ci(» . 




Brass Band 

Instruments. Drums, Cn [form Ft. 

A Supply*. "Write for catalog. 44& 
illustrations. FREE; it gives If a- J 
sic and Instructions for Nevf iimimK, 

LYON & HEALY, 
88 Adanu St.. ( im. :\m>,' 



Automobiles 



"J*??* "* $4,000 



i^S II 



Costs f Kg* 

We JjiT? strtot J4,000 on our new book, 
►-Jliiw Lm }\.\\v Money with Poultry ;ind 
iDCobntors." Ittellsitall. Leadingpoultry 
men tuva written pprt'lsl articles for it. 192 
Mm *'■" ' n - Iflu^-.it-.-iJ. It's ao good as 

'Cyphers incubator 

— and HV* the beet. Out hatch any other 
ii i ■■;■■! i!' 1 . IS P^e circular free. Seed locts. 
.iLiKUKFowr JLiHtampsfor $4 000 book N%131. t 

Addressnearefitoffice. CYPHERS INCUBATOR CO. 

Boston* Muss. Way laud* JJJ. Y. Ctilcucu, I1L 




The Scientific American for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican Supplement give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 07B, 993, 1053, 1054, 1055, 105«, 1057, 
105S, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1200, 1210. Supplement No. 
1329 contains a highly interesting article giving 
full data as to operatingcosts of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO. Publishers, 

361 Broadway, New York. 




Your Whole Family 

Would Be Satisfied 

with one of these surreys. They are handsome, strong, sty 
lien, easy riding and durable. Selling on our plan you can 
examine It thoroughly before you are required to buy It. 



WE HAVE NO AGENTS 

but 8el 1 all goods direct from our 
factory to the purchaser at -whole- 
sale prices. We are the largest 
manufacturers of vehicles and 
harness In the world selling to 
the consumer exclusively. We 
have pursued th.8 plan successfully 
for 27 years. You assume no risk 
as weBhipOnrpoodaatiywheretor exami- 

nation and guarantee Baf e arrival. Largest 

Beloctiua in the country aa we make 178 styles of vehicles and 65Btytesof harness. Catalogue free. 

ELKHART CARRIAGE AND HARNESS MANUFACTURING. CD., ELKHART, INDIANA 



No 707— Extension Top Surrey, with double fend- 
. «T8. Complete with aide curtains, aprons, lampaand 
'pole or shafts. Price, $80. As £ood as sella for MO more. 




No. 180— Double Buggy Har- 
ness, wlthnickel irimmmpi. fries 
complete with toli&r* *nd fatt&b 

•bapfj te*V. AngiKxl MwJlafor fSu, 



i6o 



gtuutiiu Skmmtw. 



March io. iqoo. 




IHSPECTIONS 



AND 

INSURANCE 

AGAINST- LOSS 

on. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-LIFE 

AND 

INJUKV 

TO-PERSONfl 

CAUSED 'BY 



S STE^BOimi-ESPLOSIOriS 



J-jl- <\UCN ■pR!S:3tXT 



V'B-FRANKICT - Vl CE PBEMDEtrr 
| J- B.PlERCB ■SECRETARY PB-ALLEH ■ 2'VilE RSIjBEH I 



The Keep of a Horse 

will soon double 
his original cost 
and the expense 
will continue as 
Ions as be lives. A 

WINTON 
MOTOR 
CARRIAGE 

costs nothing to 
keep and can be 
driven by yourself 
at a cost of less 
than ^ cent a mile. It does not "shy " at strange sights 
or noises, and never "bolts." Easily operated even by 
the inexperienced. Can be stopped or started in a sec- 
ond, ani the speed regulated at will. Hydro-carbon 
system. J3T" Write /#r Catalogue. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 




Price Si ,'200. No Agents. 




fiAfMDHSTOt* 



FC MIC A CO ILL lilt 




CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Statiouuries* Portables, 

Engines anil Pumps. 

gW State your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL 

THE WEISS DRILL CASE 

'■» in iitiHiiliiifr [lerenMitF 
in livery ma^h.nn shop^ ft 
linn, til] roun(i-bm turned re- 
ceptacles from ^J". 1 C'i No. 
I.I Nit. I holfllmi i; Jirul No. 
CO about SWdrtlll It in a 

DRILL GAUGE. 

f has hardened and iin-curstely 

I uroutid bushings opposite 

r encti receptacle. Giraa the 

a'ivj- of iv.ir)\ drill. Huh many 

Other :|i! VSLHI H^L-:-. 

A PRACTICAL, PERFECT 
DRILL CASE, 
[7" Send ffir Circular A T n. 2. 
Louie T. Weiss. MacVt. 292 Graham St.. Brooklyn. N.Y, 




SUBMARINE TELEGRAPH.— A POP- 

nlar nrttcle upon cable telegraph fn>t, scientific Am- 
KHrcAN Si t fi'le:iik>"t 1 13 1, f'rlcu Hicu:!.". For sale 
by Mumi & <'o* and nil newsdealers. 



| Pony Premo i 





Is the most sj 

perfect Hand £ 

Camera made !j 

Lens and Shutter acknowledged the j» 

<0 finest furnished with any Camera. * 

» 



i 



EST* CataJ<*;iie aertt im fljtyltcfltiou. 



» 



ROCHESTER OPTICAL CO 

* 30 SOUTH STREET, ROCHESTER, N. Y. ft 



.. 



I TRADE MARK 

ECAMOI 



» 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Untariiishable, Water. Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yachts, Kadiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack, 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO., 339 B'way, New York. 



'°ASTER 



rH AVE YOUR CYCLE 
FITTED WITH 



MORROW 

;-HUB 

ORAlVll 

YOU RIDE. SO.MILE.S 
BUT PEDAL ONLY 35. 



OVER 25,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
every chance you get. Your feet on tbe pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed information 

regarding Brakf. and Lamp, sent on application. 

ECLIPSE BICYCLE CO. 

Box X, ELJ1IRA, N. Y. 




improvement possible to the chain type 

Coaster Brake $5.00 extra when ordered with new machine 

brake to bicycles already in use nt reasonable charges. 



THE COLUMBIA BEVEL GEAR 
CHAINLESS has won the lead- 
ing place among bicycles be- 
cause its work on track and road 
has been equaled by no other wheel, 
because its mechanism is protected 
from wear and tear ; because it 
saves time, strength and expense 
for repairs; because road and weath- 
er conditions do not affect its ease of 
running ; because it is the cheapest 
in the end. New models greatly 
reduced in weight and improved 
throughout. Price, $75. Columbia, 
Haiifoid, Stormer and Pennant chain 
wheels cover tile widest range of 
pattern and price and embody every 
Prices $50, $35, $30, $25. Columbia 
We attach this 



American Bicycle Co., POPE SALES DEPARTMENT, 

HARTFORD, CONN. 

Columbia and Stormer catalogues free of any Columbia or Stormer dealer, or by mail for 2c. stamp each. 



HIGH 



GRADE FOOT POWER LATHES 

\V. 1». 1>AV1!S, ROCHESTER, N. Y 



r 



THE BUFFALO GASOLENE 

HIS cut shows our four 

cylinder, i-M horse 

power, non-vibrating, 
shifting spark, varyit r speed 
from 100 to 1,500 revolutions. 
Gasolene Vehicle Mol or, 
which we have demonstrated 
to be tbe m«st practical power 
in the market, occupying a 
space of la x 20 inches, manu- 
factured uprieht or horizon- 
tal; weight 175 pounds. We 
build from one to eieht horse . 
power. For vehicles, boats I — 
and light stationary work, 
we can prove superiority. 
t&~ Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradley Streets, Buffalo, N. Y. 





^ Acetylene Burners. 

Samples. M to 1 foot. 25c. each. 
Anew burner for STEIIEOPTICONS. 

Highest C. I', possible. 
State Line Talc Co., Chattanooga, Tenn. 



STANDARD STRAINER CO., 

Urlpless Tea arul Coffee Strainers*' 
3?-i0 ttAIDEN LANE, 

New VoP|t, 
Nickel-plated, 

25 cents. 



AGKKTS WAS TED. _ 




Perfection Electric Alarm Clock. 




A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up and stop it. 3-inch 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. $3&~ Send 
for Circular and Price List S. A. 
THE J. JONES & SON CO. 

64 Cortlandt Street, New York 
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CAPE NOME, CAPE YORK, 

-*— ST. MICHAEL, DAWSON 

AND ALL POINTS ON THE YUKON RIVER 



Operating ITS OWN Fleet of First- Class Ocean Steamships 

ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 

Full Line of River Steamers on the Yukon. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, APRIL 30th, and Fortnightly thereafter. 

For new Fnlderw, Mans mul furl her partttmLfUm »■ Io Frciehl nml PnssaKr, w rile to 

ALASKA COMMERCIAL COMPANY, 

310 SANS0HE STREET, SAN FRANCISCO, CAL, for all particulars. 



, T. ACSTBN. 



[•]!.»., 



F. J. UjtTWAI.Il, L, S, Mun . 
Vice-Pres- See. fttid Trea#. 



The Men Qiemiial Research Co. 

Experimental Investigation of Technical Problems. 
Research Work for MaftOffacturera, Improvement ana 
InvrritliU] i if I'nu^noH nml l'rur.i.cr*. r illicit Um *'i 
Wihics ilihI rnuppluMi suuNtniKWH. KfHiitctlmi of Man- 
u fuel u ri i ig i \mt s. Testing, t*e rfec Llts n, L 1 ) t \\n Luring ami 
PtopOSdnU « tooceflStti and PrudueU, ainnufatlnrints 
Knrmulas. %W BjcyUm-atury Circular tm AwfiittitUm. 
02 BEAVEIt STREET. !OBW YOKK* 



METHODS AND INSTRUMENTS USED 

in Astronomy.— An illustrated description of tbe tele- 
scopes in the Lick and Paris Observatories (J illustra- 
tions. Scientific American Supplement 1 i .20. 
Price 10 cents For sale by Munn & Co. and all news- 
dealers. Send for new 1&97 catalogue. 



Easily Constructed Engine 

lz H. P. Full size blue print 
^** working drawings and in- 
structions, 51 oents, >■-! I'm:. 
Castings, $3.1X1— nearly all brass, 
A miniature modern hiun-Huecd 
i engine. Eureka jtt oil 8 " 
Works, Sullivan, III* 




Cbe typewriter exchange 




to 50S u!l 'i'yiHiwr'htyrs of n 



1^ Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St.. 

KANSAS CITY, M0. 
209 North 9th St. 

ST. LOUIS, M0. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE. MD. 
536 California St., 

SAN FRANCISCO, CAL. 
w« will nave you from ]0 
miLkos. Send for Catalogue- 













ASBE 
FIRF-FFIT 


5T0S 

COVERINGS 

ABSOLUTELY FIRE FR00F. 
PERFECT HON C0N0UCTORS 
SLE. EASILY APPLIED 


1 


PURE ASBESTOS, 

REPLETE WITH MS CELLS 
STRONG. UGKT. FLEXI 




MADE IN SECTIONS 
FIT STANDARD PIPE 

H.W. .JOHN 

• hew York. CmC*GQ ph 

ASBESTOS MATERIALS, 
ROOF1MG MATERIALS, 


THREE FEET LONG. 
lilNCH TO 10 INCHES. 

S M'F'G CO. 

ILAOCLPHI* BOSTON 
ftSOF 

LigUlD PAINTS A STAINS 
ELECTRICAL MATERIALS 









SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. Tbis "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. Tbe article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article? is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents. For sale by Munn & Co , 361 Broadway, New 
York City, or any bookseller or newsdealer. 



SAVAGE Hammerless Magazine Rifle 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before tbe Carriage Builders' 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings ana pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
itU'l. Price 10 cents. To be had at tbis office and from 
all newsdealers. 



SMOKELESS 

.303 CAL 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game. 

fW Write for Descriptive Catalogue A. 

SAVAGE ARMS CO. 

UTICA, NEW YORK, U. S. A. 



AUTOMOBILES and PARTS. K 



ENIS0N ELECTRIC CO. 

W HAVEN. CONN. U.S.A. 



1 Ubc 



illustrates the most tj 
fashionable designs ™ 
of ladies 'diminutive 
watches. In exqui- 
site iridescent and 
dull enamels, in col- 
or harmony with the 
prevailing dress 
colors ; also all the m 
gold, silver and other metal cases. The Blue jjX 
Book will be sent free on application. :> 

u NewEnglandWatchCo.,37-39 Maiden Lane, N.Y. t* 



* 



Blue 
Book 




01 



E have been 
obliged to.. 



increase 



our mechanical plant 50% 
in order to meet the 



growing demand 



FOR 



Smith Premier 
typewriters 



♦♦♦♦ 



This simply means 

of Smith Premiers 1 more U$er$ 

everywhere. 



Preifiter popularity 



grows, 
daily... 



SEND FOR ILLUSTRATED CATALOGUE. 

Smith Premier typewriter Co 

Syracuse, n. ?., U. $. fl. 



OTJIF'F'S 




wltlt Hie lm pro veil Wjish- 
hurue Fairtit r.iirihHi!- 

■I urs can be placed just where 
**^ you want them ; will never 
H slip but may be instantly re- 
ft I leased. Drawers Supporters, 
I easily adjusted or taken off— 
■ excellent for holding trolf 
I Wf trousers. By mail, 20c. tbe 
mX pair. I&° Catalogue showing 
^^ thrst and other novelties, free. 
American Ring Co.. Box P. Waterbury. Co 




L 

Money, 



All varieties at lowest prices. Best Railroad 
Track and Wagon or stock Scales ruado. 
Also 1000 useful articles, including Safes. 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago scale Co.. Chicago. III. 



IFSSOP S STEEL th bVs e t ry 

U 1 * FOR TOOLS, SAWS ETC. 

Wtt jrSSOP* SONS US 91 JOHN. ST. NEW YORK- 



PRINTING INKS 

Tbe scientific American is urinted with CHA8 
KNELT JOHNSON & CO.'S INK, Tenth and Lombard 
Sts.. Philadelphia, and (t RAse St., opp. Uuane, Mew York 



